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AUTOMOBILE LUBRICATION 








Mobiloils 


A grade for each type of motor 


Gargoyle Mobiloils for engine lubrication are: 


G wie iloil “A” 
Gargoyle iloil “B” 
Gargoyle iloil “E” 
Gargoyle iloil Arctic 

The Chart below indicates the grade recommended 
by the Vacuum Oil Company's Board of Engineers. 
The recommendations cover all models of both pas- 
senger and commercial vehicles unless otherwise 
noted. If your car is not listed in this partial Chart, 
send tor booklet “Correct Lubrication" which lists 


, yf Us ; } ee 
/ “iy the correct grades for a// cars. 
(Mn ey We a . 
‘ 







































































= |= = = 
x AUTOMOBILES | 3) ./%/./ 5 
RE ELE 
a A A 4\s 
ONE A Aw} A lAn| A A Arc 
ubu: A \Arc 
Mt iar [A ar 
A A 
A A 
A 
«k Arc 
Cadillac (8 cyl A 
ase A 
Chalmers A rc 
° ro Me A. 4 te A A e 
Chandler Sua er re we Arc we Age jArc Arc jArc [Ar 
4 — . ATH Y San: ia: bs hh el evrolet Arc Arc Are \Are JAre Arc JAre ‘Arc JArc |Ar 
AMERICAS OPPORTUNITY Wa oe SOU aa 
£ = 2 = ~ £ £ Cole Are Arc [Are Arc 
Sc ALALALALALALALALAILA 
Cunningham ilalatatatatatad 
‘yy vy . . . OF ic se pee onl A = A oo e° 
The part played by Scientific Lubrication peptides | S| SAD el a el 
= y rn 9 a Federal ee Are |Arc A A pr Ar Are [Ace [Are [Ace 
j ederal (special). Mre [Arc 
in the Nation’s Agriculture pee EAT alela] els 
agg 3 len A late A [Asc] A. [Ave Are [Ate 
( _ one half of America’s total His motor truck hastens the farmer’s Hayne en RAR R Ae] eed A | A la 
i ° ° ° . . . Huds Are Are Arc An 
rin area is improved and bearing crops to market. Waste is eliminated. Mes hi ti on 
p : . * kK wngheld JA; ALALATALATALAILALA 
ps. Our average yield of wheat per [he incentive is given to plant for Nyon) PAL ALA ATA) A | a Tare [ae 
. . . weel Kar re re A nm re re 
acre is'14 bushels. By intensive farming bigger yield. He Senne weak 
65 < ’ : Lexington. Are jArc }Are Arc Ar Ar an An Are |Ar 
Germany grows 28 per acre, England 32. Che farmer’s automobile has wiped re Thad me foe Tc fee || 
. . ° ° ° . « * ~ Locomobile ALE/A/EIE E/E E/E 
We can double the area of our culti- out the comparative isolation of his life. ie, Pa PS RY mag RY RY RY 
. peer P A Mclaughlin (Mod. E6) AJAILA/A | | 
vated land and quadruple our agricul- Che neighbor two miles away may now me aed ed a ney 8 
. ce . - d sores Ra R. Rw R. A M. A Ra a. “ 
tural production. be reached in a few minutes. Mee RVADRUAYA DADRA | A lt 
Mite A Arc re re re re 
I low ? * * * sane fit B "4 : ; , R ‘f ; 
Monroe A 4Arc A Ar E E A Ar 
, . r * (Mod. Mg ATAILAI|A 
The farmer turns to his tractor, his SCIENTIFIC LUBRICATION is playing its part Ma LY Tae re ej Ae | 
. ° > « Mod. 671 - A A 
motor-truck and his automobile to hasten on the farm. — e noite OY ee 
' eR = It is significant that great numbers of lame | 1115 if ot be 
larger yield and lessen waste. . . Ss - Oakland 920 A] A] A! A Pate [ate fare Jar [Ar [Are 
aa farmers use nothing but Gargoyle Mobiloils Catancte pnt) | A rel | || ire ae Lae la 
° o ~ . . " i ~- e — © a (cyl) re JAre Fc 
His tractor plows a better seed bed. for their automotive equipment. Almost nena ugar po tf ab a ee 
. _ - ax : | A |Arc 
It works in torrid weather every tractor manufacturer nc, oneal a) A ALATA ak ne 
5 ~ . ° mee cy) | 
which horses cannot stand. uses only Gargoyle Mobiloils “ ree Suman” MK Tare] A [are 
. : 5 “ 64) A lave | A lane}... 1 | 
It harvests. It does numer A in state and national demon- TA emma 3 3 SS 
: strations. The farmer’s day rea ey) staTatatatatatete ee 
OUS odd iobs. It fills silos, e . . : ; oat af ve 1A ae lat lar ae ah Wd eso 
of larger yield is just ahead. Premer RR PR AR AR TK ae [°R (Ae 
if pumps, it threshes ee / Regal Arc jAre JAre |Ate JAre [Are JAre [Ar ie Ae 
+ | pes 4 Se The work must go on. Renasht (French A lane | A Tare 
Reo A \Arc A \Are| A Arc] A Arc! A |Arc 
Riker ALEIA/EIE } | 
Selden Arc [Are [are lar hr Arc [are [Arc Are lar 
“(6 ton A Are 
a terre Lat aT ALA AT AL AL APES 
Studel . A \Arc| A Arc A jArci A wy Arc \Arc 
ee AJATA/AJA/ATA/A Al A 
*. cyl.) Are 4Are |Are (Are |Are \Are JAre |Arc |Are |Arc 
= fase mai A ae ie fe fo Pee] 
Westcott lAre jAre jArc Arc jAre Are Are jAre jArc |Are 
White _ tAre \Arc jAre Are |Are Arc [Are Arc jArc |Are 
“ (Sunteen Valve) A A hs A 4 A | ‘ 
Wate Rawhe SAPS ealateta ahi 
Willys Six Are |Arc |Are \Are JAre |Are 
Winton are [Are JAre (Arc [Are ‘Are [Ave [Acc [Are lAve’ 
! grade for each type of motor 




















) VACUUM OIL COM PANY «= -dsizzantzzt—- NEW YORK. U. S.A. 


























December 20, 1919 SCIENTIFIC AMERICAN 599 








General Motors Trucks 


—in Milling Delivery 


IVE GMC Trucks are handling all deliveries of E-Z-Bake 
Flour within a radius of fourteen miles for the Acme-Evans 
Company, of Indianapolis. 


Eight hours a day these sturdy trucks are speeding over city 
pavements and rutty country roads, carrying the Acme-Evans 
product to the little wayside grocery, the big wholesale house 
and the popular bakery on the avenue. 





Regular, train-like schedules characterize the delivery of E-Z- 


a. poe Rn Age Rayened Bake Flour, and so dependable are the route schedules that spe- 
| poses than driving the vebiels, cial deliveries are unknown. This fact means economy through 
| through the Power Take-off. In GMC Trucks 

raising telephone poles, moving ‘ 

safes, and in oth ili - ; i 

anathema dha: Haman tee es During the three years these GMC Trucks have been in oper- 

thrown into gear through a spe- ation their performance has been highly satisfactory, according 


cial lever from the driver’s seat 


to the written testimony of Mr. R. C. Crosswhite, the company’s 
sales manager. 


The trucks are running like new and several more years of 
service are expected from them.’ 














In hundreds of other lines of business GMC Trucks are covering 
delivery routes with unfailing regularity. 


GMC Trucks are made by the exclusive truck-making unit of 
the General Motors Corporation and backed by this strongest.of 
automotive organizations. 


GENERAL MOTORS TRUCK COMPANY 
One of the Units of the General Motors Corporation 


PONTIAC, MICHIGAN, U.S. A. 


Branches and Distributors in Principal Cities, 
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Tools from a 
| Waste-Killers Kit 


INCE a workman is known by his tools, the partial 
contents of a Johns-Manville Salesman’s kit will 
give some indication of the kind of a man that carries it, 
Johns-Manville men are more than salesmen—they 
might be called “Waste-Killers”—because before they 
sel/ anything, they show how to save something— 
power, heat, energy lost through friction, or property 
from fire loss. So they must know industry and engi- 
neering and the relations of these to the products they 
_ handle. 
y ~ Whether it be a recommendation of a particular 
J packing for a certain pump—calculating proper thick- 
ness and kind of heat insulation to reduce heat loss in 
pipe lines—or again in handling a roofing problem—or 
specifying electrical protection—the Johns-Manville 
Salesman must serve before he sells. 

More than five hundred of our salesmen are wel- 
come visitors, so customers tell us, to the industries of 
America. Not surprising either when you realize that 
in all departments of industry, conservation is alike 
the key-note to progress and the slogan of these Johns- 
Manville Waste-Killers—a title which they have earned 
by consistent service over two decades. 

H. W. JOHNS-MANVILLE CO., New York City 


10 Factories—Branches in 63 Large Cities 
For Canadian Johns -Manville Co., Ltd., Toronto 
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Asbestos 


and its allied products 


INSULATION 
that keeps the heat where it belongs 
CEMENTS 
that make boiler walls leak-proof 
ROOFINGS 
that cut down fire risks 
PACKINGS 
that save power woste 
LININGS 
that make brakes safe 


FIRE 
PREVENTION 
PRODUCTS 
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252.000 MILES 
>j-- 
EARTH-MOON 


TN 








When the moon is at her closest, it would take nearly 200,000 Brookiyn Bridges to span the gap between her and the earth; yet so insignificant is this distance, 
astronomically, that at the time of the moon’s greatest recession the entire moon-earth system would occupy less than a third of the sun’s diameter 


How Far Away is the Moon? 

VERYBODY—at least everybody who is at all in- 

terested in the subject, and doubtless a good 
many people who are not particularly interested in it— 
everybody, we say, knows that the distance from the 
earth to the moon is in round numbers 218,000 miles 
when the moon is closest, and 252,000 miles when she 
is farthest away. But numbers as large as this have 
little meaning of themselves. When we talk about one 
mile or two miles we have a pretty clear notion of 
how far such a distance is; when we get to dealing 
with hundreds of miles, or even with a moderate num- 
ber of thousands, we can perhaps visualize such dis- 
tances fairly well; but a quarter of a million is really 
a little too much. 

If we only had some sort of a convenient yardstick 
to apply to such distances, it might help us a good 
deal to get them in our eyes and in our minds. As one 
part of the illustration above indicates, if the Brooklyn 
Bridge were to be duplicated 192,000 times in a row, 
the distance to the moon at her nearest would just 
be spanned. Or if the existing Brooklyn Bridge were 
to be expanded so that every inch of its length would 
become three miles and a half, we should again have 
a structure that would reach to the moon, 

It has often enough been pointed out that an express 
train running 60 miles per hour for 24 hours per day 
would require no less than five months to reach the 
moon. This comparison, of course, dates back to a 
time when the 60-mile train was the last word in 
earthly speed. If we bring it up to date by substitut- 
ing the 150-mile airplane we may cut to a mere sixty 
days the time for our hypothetical journey througt 
space to our nearest neighbor. A projectile traveling 
at a uniform rate of one mile per second—a speed 
which was approached closely enough by the German 
70-mile gun to make it appear quite certain that it is 
practical from the artillerist’s viewpoint—would reach 
the moon in from 2%4 to three days, according to the 
position of our satellite with reference to the earth. 

his makes the quarter-million miles or thereabouts 
from the earth to the moon look quite respectable to 
our eyes, accustomed only to the distances which we 
can scale off here on the earth. But really, this dis- 
tance, astronomically speaking, is just about as near 
to nothing as one could conveniently get. When we 
take a celestial body of decent size, such as the sun, 
We see this very quickly: for far from requiring that 


the diameter of such a body be multiplied by 30 to equal 
the distance which we are discussing, we actually find 
that the distance requires multiplication in order to 
equal the diameter of the sun! That is to say, the 
sun, which is by no means a large star as stars go, 
could easily contain with its boundaries the entire 
earth and moon and the distance between them. In 
fact, though our drawing is not got up so as to ex- 
hibit that feature of the case particularly, three sys- 
tems like that consisting of earth and moon could 
be strung out in a row through the center of the sun, 
without coming within fifty thousand miles of his 
surface on either side! 


The New Scientific American Monthly 
NE of the most important results of the great war 
we have just been through has been a widespread 
interest in science and a greater appreciation of scien- 
tific research on the part of manufacturers and business 
men. It has come to be realized that no man can afford 
to confine his reading to literature dealing solely with 
his own field of technology. He must keep up with the 
progress in other fields as weil, because there is such 
a close interrelationship bétween various branches of 
science that he is liable to miss something of utmost 
importance to his interests if he reads only his own 
trade or class papers. 

Unfortunately the literature of modern applied science 
is so vast and is growing so rapidly that the busy man 
cannot attempt to keep pace with it. And even if he 
could spare the time to read all the technical journals, 
he would find them written in a language that only an 
expert could understand. There is a real need at the 
present moment for a periodical that will give a review 
of current technical literature—something more than a 
mere index—which will keep the general reader posted 
on the more important advances in all fields of applied 
science. To fill this need we are going to broaden the 
scope of the Screntiric AMERICAN SUPPLEMENT, chang- 
ing it in form and publishing it monthly instead of week- 
ly. In its new form it will be known as the Screntrric 
AMERICAN MonTHLy. The first issue will be published 
on the first of January, 1920. It will be composed of 
ninety-six pages of reading matter as against sixteen of 
the present weekly edition and the new page size will 
be nine by twelve inches, a form more suitable for 
monthly publication than that in which the SupPpLEMENT 
at present appears. 


A most useful department of the Screntiric AMERICAN 
MONTHLY will be that devoted to the work of the Na- 
tional Research Council. A section of the Screntirx 
AMERICAN MONTHLY will be used as an official organ 
of that body to keep the public informed of the. work 
the Council is doing in organizinng scientific research 
and introducing it into our industries. The aim of the 
Council is to make science as important an adjunct of 
manufacture in this country as it has been... in 
Germany. 

To further this laudable work we have also arranged 
with the United States Bureau of Standards to edit a 
Department in which the splendid research work of 
this branch of our Government service will be summar- 
ized and specially prepared for readers of the Scren- 
TIFIC AMERICAN MontHiy. The Nationu! Academy of 
Sciences will also furnish notes on the progress made 
by American men of science. 

The American Institute of Mechanical Engineers wil! 
supply carefully selected summaries of the more im- 
portant articles on mechanical engineering, appearing 
in the current periodicals. Arrangements for similar 
material are being made with other national technical 
societies. The fields of Electrical Engineering, Chem- 
istry and Metallurgy will be covered in separate depart- 
ments. In each case the source of the article will be 
given so that the reader may study the complete origi- 
nal text if he so desires. This feature of the journal 
will be invaluable to a wide circle of readers, and par 
ticularly to progressive manufacturers, 

The Screntiric AMERICAN Montuty will continue to 
publish the more important announcements of distin- 
guished technologists, appearing in foreign as well as in 
domestic publications, thereby reflecting the most ad- 
vanced thought in science and technology throughout 
the world. In its columns will be found the complete 
text of significant European articles, furnishing often 
the only English translation of these papers that is 
obtainable. 

The Screntiric AMERICAN MonTuiy, although a sepa- 
rate journal, will be closely allied to the regdlar weekly 
SCIENTIFIC AMERICAN and will supplement the work 
in this journal. Many important topics which, owing 
to the limitations of space, can be referred to only 
briefly in our pages, will be published in full tn. the 
Screntiric AMERICAN Montutiy, thus making the new 
journal a most important if not absolutely indispensa 
ble adjunct to the Screntiric AMERTCAN 
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The Peace League and Disarmament 


j im roof i (| that, following the armis 
these United States, as represented by their 
President, went to Europe to codperate with their 
i ‘ irranuy 4 he terms of peace, and also to tind 
e better ‘ of se future international dis- 
put by tl leal battle Prominent among 
he ns of the Treaty was one for the mutual 
reduction of armaments, and notably of the huge 
eets which the threat of an aggressive German naval 
poli had called into being 
It will be remembered that, during this same period, 
the Secretary of the Navy was urging the authorization 
by Congress of the construction of a fleet of some one 
hundr 1 fifty vessel which was to be an exact 
duplicate of the powerful fleet we then had under con- 
tructior rhe cost of the iditional fleet would have 
} ibou billien dollars 
0 readers remember that we drew attention 
the flagrant consistency involved in our Naval Sec 
t iry's he United States to make an enor 
Wicrease ! is ow naval forces, at the very 
ime w ] he was entering the Peace Con 
fer 1 request that our European Allies make 
eeping reduction in their sea power. In the midst 
if the general bewilderment as to what it all meant, 
there vas one cle eyed American, for whom the 
enigma was no enigma A few days before his death 
n iber Tth é exact, Theodore Roosevelt 
(woul } hil L American were with us in 
these ful da ! i letter, which now lies be 
fore us bh said “The proposal of Mr 
Vilson to build a ' rivalry to Great Britain, if 
made in good faith would merely be to build a spite 
ivy But, if it was! mde in good faith, it was 
ule in orde to bluff Lloyd George and the English 
en, and force them to assent to some of President 


Wilson's Peace League and disarmament pl ins.” 


Be 1 that as it ma the sequence of events is illu 
minating: and it should provide all Americans who are 
ilo of the prestige and honor of their country with 
foo! for serious refi Kurope, as we all know 
iened t our President accepted, in its essential 
principles, his pla d, in so doing, swept aside 
practices and policies of their own which had the 
sn of centurie ehind them And, as for naval 
etre ¢ they did not even wait for the conference 
Che signa to tl irmistice were scarcely dry be 
fore France nd Italy 1 le seml-official announcement 
‘ du ertake or prosecute no battleship 
tructior 4 for Great Britain, she put n the 
ining knife wit ruthle hand, stopping all bat 

, onstructior ind -s pping no less than 156 
varships. inelud ! were on the ways and 
rtiall bnilt hres ( he belt sisters to the 

1? (Wn H This wholesale disarmament in 
he rappir f one of her pre-dread- 

weht battleshins. so thirty in all, the latest of 


“Connecticut” and 
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And the 


advices, 


and all of her armored cruisers. 
latest 


“Louisiana,” 


end is not yet; for according to the 


she has condemned her earlier battle-cruisers of the 
“Indomitable” class, mounting the 12-inch-gun. She has 
eut her personnel from 450,000 to 100,000 men, which 
is less than the total in our own Navy. And this, 
mark you, our allies have done on their own initiative, 
without waiting for us to put our own name to the 
freaty of which we are the foster parent. 


And what has been the response of the United States? 
What the matter of the Treaty and 
As regards the Treaty, after months of 


have we done in 


disarmament ¢ 


embittered and rancorous debate, during which our 


European Allies have looked on in dumbfounded amaze- 
ment, this child of ours has been officially crucified by 
the representatives of the great people who gave it birth. 
And it 


Europe does not 


affords us poor consolation to know (since 
it) that the 
unrepresentative of 
did 


outrageous thing 


know Senate, in all its 


history was never so the will of 


the American people as when it this totally un 


expected and most 


As for what we are doing as our share .n a disarma 


own better 


the 


ment of our proposing, we cannot do 


the 
Navy: 


from recent 


“With 


service equal to or superior to any 


than quote report of 


Secretary of the battleships in 


now in commission 


and six huge battle-cruisers and twelve battleships 


under construction, a number of them larger than any 
the Navy 


now in commission, 


is pressing forward to 


greater things.” 


So while our allies are putting through in good 
faith a drastic reduction of their naval forces, our 
naval secretary, the great protagonist of disarmament, 


that 
ships and battle-cruisers, but that the Navy is “press- 


boasts we are not only building eighteen battle- 
ing forward to even greater things.” 

As to the abandonment of the second three-year pro- 
gram, it was common gossip in the lobbies of Congress 
that the ships were never intended to be built. It was 
a paper fleet; and to call its abandonment, disarma- 
ment, is merely to juggle with words. 

Many of these eighteen capital ships to which the 
Secretary refers are, of course, so far advanced that, 
the the British “Hood,” it would be 
to push them through to completion. Thus, 


type should be 


as in case of 
economy 
the six battleships of the “Tennessee” 
finished. The plans of the six 35-knot battle-cruisers 
are being redrawn. A comparatively slight increase in 
their size and a reduction in their speed to 32 knots, 
would enable their armor plan to be made equal to 
that of the “Hood.” 
the 


better 


If heavier armor were used and 
the sides, we 
“Hood.” We 


fast ships to round out our Navy; but as to 


than on 
the 


worked into decks rather 


should have a design than 
need these 
the six 42,000-ton battleships upon which little or noth- 
ing has been done, it would be a gross waste of public 
moneys to commence their construction at the present 
time. If Britain should 12-ineh-gun 
dreadnoughts, as seems likely, we shall be stronger in 
than and 


that she will build no capital ships for five 


Great her 


scrap 


capital she ; she has stated semi- 


officially 


ships 


years to come. 
of six 
huge ships, costing by the’ time they are completed a 


To embark on the unnecessary construction 
quarter of a billion dollars, will serve merely to arouse 


suspicion, accentuate the tragic collapse of interna- 
tional confidence due to our repudiation of the Treaty, 
and taxation 


impose further burdens of upon an al- 


ready overburdened people. 


The Nature of Things 
kt. EINSTEIN has had his name in the papers 
deal of in- 
appreciable 
the 


very freely of late; and a 


together 


creat 
with an 

laid 
publie with reference to the revolution which he pro- 
to effect We plan to 
contribute our share to this exposition in 


formation, 


quantity of misinformation, has been before 


poses in our physical science. 
due time. 
however, one phase of the matter which has 
all, and that is the 
which Einstein’s work occupies as a phase of human 


There is, 


not been discussed at position 


thought 


There was a time when it was believed, as a result 


of centuries of experience, that the world was flat. 
This belief checked up with the known facts, and it 
could be used as the basis for a system of science 
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which would account for things that had happened 
and that were to happen. It was entirely sufficient 
for the time in which it prevailed. 

Then one day a man arose to point out that all Phe 
known facts were equally accounted for on the theory 
that the earth was a sphere. It was in order for his 
contemporaries to admit this, to say that so far 
facts in hand 
whether the earth 


as the 
could not tell 
or round—that new facts 
would have to be sought that would contradict one or 
the other Instead of this the world 
laughed and insisted that the earth could not be round 


were concerned they 


was flat 
hypothesis, 


because it was flat; that it could not be round because 
then the people would fall off the other side. 

But the field of experimentation widened, and men 
were able to observe facts that had been hidden from 
them. 
and it 
cepted “facts” 
round. The were then 
revised to fit the newly discovered truth; and finally 


a newesystem of 


Presently a man sailed west and arrived east; 
that 

to the contrary, the earth was really 
previously : 


became clear in spite of previously ac- 


accepted “facts” 
science came into being, which ae- 
counted for all the old facts and all the new ones, 

At intervals this sort of thing has been repeated. A 
Galileo shows that preconceived ideas with regard to 
the heavens are wrong, and must be revised to accord 
with newly promulgated principles. A Newton 
for physics—and people unlearn the 
“fact” that motion has to be supported by continued 
application of force, substituting the new idea that it 
actually requires force to moving body. A 
Harvey shows that the things which have been “known” 
for generations about the human body are not so. A 
Lyell and a Darwin force men to throw overboard the 
things they have always believed about the way in 
which the earth and its creatures came into being. 
Every science we possess has passed through one or 


his 


does the same 


stop a 


more of these periods of readjustment to new facts. 

Now we are, apt to lose sight of the true signifi- 
It is not alone our opinions that are 
altered; it is our fundamental concepts. 
cepts wholly from our perceptions, making them to fit 
those perceptions. Whenever a new vista is opened 
to our perceptions, we find facts that we never could 
have from the viewpoint. We 
must then actually alter our concepts to fit these new 
facts. 

As a fair example, see what the acceptance of the 
earth's sphericity did to the idea represented by the 
word “down.” With a flat earth, “down” is a single 


cance of this. 
We get con- 


suspected restricted 


direction, the same throughout the universe; with a 
round earth, “down” becomes merely the direction 


leading toward the center of the particular heavenly 
which we happen to be located. It is so 
with every concept we have. No matter how intrinsic 
a part of nature and of our being a certain notion 
may seem, we can never know that new facts will 
not develop which will show it to be a mistaken one, 
Today we are merely confronted by a gigantic ex- 
ample of this sort of thing. Einstein tells us that 
when velocities are attained which have but just now 
come within the range of our close investigation, extra- 
ordinary things quite irreconcilable 
with our present concepts of time and space and mass 
and We are tempted to laugh at him, to 
tell him that the phenomena he suggests are absurd 
because they contradict these concepts. Nothing could 
than this. 


body on 


happen—things 


dimension. 


be more rash 

When we consider the follow 
physical velocities comparable with that of light, we 
must confess that here are conditions which have never 
before been carefully investigated. We must be quite 
as well prepared to have these conditions reveal some 
epoch-making fact as was Galileo when he turned the 
first telescope upon the skies. And if this fact requires 
that we discard present ideas of time and space and 
mass and dimension, we must be prepared to do s0 
quite as thoroughly as our medieval fathers had to 
discard their notions of celestial “perfection” which 
demanded that there be but seven major heavenly 
bodies and that everything center about the earth as a 
common universal hub. We must be prepared to revise 
our concepts of these or any other fundamentals quite 
as severely as did the first philosopher who realized 
that “down” in London was not parallel to “down” i 
Mars. 


results which from 


Bagdad or on 
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Aeronautical 


Aerial Searchlights.—The British Air Ministry an- 
nounces that, as an emergency measure to assist be- 
lated aircraft to locate their airdromes after dusk, it 
has been arranged for vertical searchlight beams to 
be projected from the official airdromes from about 
dusk till all service machines have arrived. From 
Hounslow airdrome there will be one beam, from Ken- 
ley two beams, and from Limpne three beams ar- 
ranged in a triangle. 

Anglo-Continental Air Service.—Air transport 
facilities are for the present confined to the London- 
Paris and London-Brussels services of the Airco and 
Handley-Page companies, the aircraft of the Messager- 
ies Ariennes, which fly in conjunction with the Handley 
Page service, and the new route recently opened by 
the British Aerial Transport Company between Lon- 
don and Amsterdam. This is a weekly service, but 
another daily London-Amsterdam service is in contem- 
plation for the very near future. 

The Chinese Government, with a view to devolop- 
ing commercial aviation, has entered into a contract 
with the Vickers organization of England for the sup- 
ply of a large number of Vickers-Vimy commercial 
airplanes. To meet the cost of the purchase of ma- 
chines, construction of airdromes, repair depots, and 
administration, the Chinese Government is making an 
issue of approximately $9,000,000 in treasury notes, all 
of which sum is to be expended in the development of 
commercial aviation in that country. 

Diplomas in Aeronautics.—The Morning Post an- 
nounces that an institution, which is hoped to make 
the principal authoritative body for the technique of 
British commercial aviation, came into existence on 
September 11th in London, when a small body of aero- 
nfiutical engineers organized the Institute of Aeronaut- 
ical Engineers. This institute purposes to issue diplo- 
mas in the various branches of the industry after 
competitive examinations. Five grades of member- 
ship are proposed: (1) Open to pilot designers, engine 
designers, air-screw designers, and designers of air- 
craft that have flown; (2) open to aircraft designers 
and constructors of machines that need not necessarily 
have flown; (3) (4) for learners; (5) 
allotted to honorary membership to which election will 
be made. Admission to thé first three grades will be 
made by competitive examination. 


for pilots; 


A Tailless Airplane.—The London Dally News of 
recent date reports a statement made by Mr. J. A. 
Corry of Burley, Leeds, claiming that in points of 
stability and safety he has designed a machine which 
will be the safest and most flexible ever built and 
which can be run at speeds varying from 10 to 200 
miles an hour. According to Mr. Corry, in the present- 
day machines the flexibility of the engine is mostly 
used to secure variation of speed, but in his machine 
no additional and violent stresses can take place even 
in the case of flattening out after a volplane; and as 
the machine has no tail, this could not be broken in 
climbing. He states that it would be absolutely im- 
possible for his machine to corkscrew, overturn, or loop 
the loop. His design is said to involve a radical 
change in all known types of construction, but it still 
remains a true airplane, with planes of the kind now 
in use, and capable of flying with any of the aero 
engines or propellers already adopted. 

An Ambitious Scheme.—A company has been 
formed in England for the purpose of operating a fleet 
of airships to various parts of the world. The syndi- 
cate desires to acquire ground near Southport, where 
it proposes to erect a tower 120 to 150 feet high to 
which airships may be moored, and an elevator will 
take the passengers up the tower and into the gondolas 
of the ships. The syndicate intends to have a fleet of 
non-rigid airships im commission next spring; the 
smaller will carry 32 passengers and crew and the 
larger 40 passengers and crew. The company also an- 
ticipates running some of the larger rigid airships now 
in course of construction. These will have a earrying 
capacity of 150 passengers and be able to travel to 
any part of the globe. It is proposed to use the smaller 
hon-rigid airships to feed the larger ones and meet 
them at the principal centers. The cost per mile is 
put at about half the cost of a taxicab fare today, 
approximately about 18 cents per mile, 
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Motion Pictures of Grain-Dust Explosions.—An 
energetic campaign against grain-dust explosions is 
now being conducted by the U. 8S. Department of Agri- 
culture, in codperation with the United States Grain 
Corporation. The urgency of this undertaking is shown 
by the fact that five severe explosions of this charac- 
ter have occurred in this country since last May, en- 
tailing a loss of 70 lives and destroying about $6,000,000 
worth of property, besides large stores of grain. An 
experimental study of these explosions has been in 
progress for some time at the Pittsburgh station of 
the Bureau of Mines, where a photographer of the De- 
partment of Agriculture has obtained a number of mo- 
tion pictures of the explosions. Some of these pictures 
have been taken under thrilling circumstances; in one 
case the operator, though working in a wooden shelter, 
was temporarily blinded and stunned by an explosion, 
which wrecked the apparatus used in the experiments 
and shook houses two or three miles away. The Gov- 
ernment is preparing to use these motion pictures in 
connection with free lectures and demonstrations to 
be held in the principal towns of the country. Rep- 
resentatives of fire insurance interests will be Invited 
to attend these meetings, as well as fire department 
officials, delegates from the grain interests and the 
general public. 


An Acoustic Method of Marine Sounding has been 
described recently in the Bulletin de l'Institut Océano- 
graphique (Paris) by M. Marti. A small charge of 
explosive is set off under water alongside a moving 
A microphone, also submerged and attached to 
the vessel, records the sound of the explosion and its 
echo, due to reflection from the sea-bottom. From the 
interval of time between the original sound and the 
echo, the depth of water may be computed. Allowance 
must be made for the motion of the vessel, and also 


vessel. 


for the variation in the velocity of sound in sea-water 
due to temperature. The temperature correction in- 
volves some uncertainty, which is negligible for small 
depths but important for greater depths. In the latter 
case, however, as the horizontal distribution of tem- 
peraure is generally uniform over considerable areas, 
a few measurements with ordmary sounding apparatus 
would suffice to furnish the temperature corrections for 
numerous soundings by the acoustic method, and this 
method is therefore applicable for extensive hydro- 
graphic surveys. The idea involved in this method is not 
new, but apparently the experiments: described by Marti 
represent the first practical application of the plan, 
and they proved highly successful. For rapid hydro- 
graphic surveys—e. g., in laying out the route for a 
submarine cable—the acoustic method should be ex- 
tremely useful. 


Change of Zero of Thermometers.—In consequence 
of a “change of zero” with age, the readings of mercu- 
rial thermometers frequently become too high and those 
of spirit thermometers too low. The former effect, says 
Mr. F. J. W. Whipple, a well-known English authority, 
is due to a gradual shrinkage of the bulb, which forces 
the mercury up the stem. Various reasons have been 
suggested for the opposite effect in spirit thermometers ; 
it has been thought that the thin film of liquid “wet- 
ting” the interior of the bore was sufficient to account 
for the errors found in tests, and that standing the 
thermometers with the bulb downward for a long time 
would always get rid of the discrepancies (as it cer- 
tainly does in some cases). The vapor of the spirit 
has been supposed to enter into chemical combination 
with the glass or to make its way through it by way 
of invisible cracks. Mr. Whipple believes there is a 
simpler explanation. Mercury thermometers are sealed 
off when almost filled, so that they contain practically 
no air, and as the pressure inside the bulb is-less than 
that outside the strain tends to make it shrink. Spirit 
thermometers, on the other hand, are sealed with the 
bulbs in a freezing mixture, so that they may contain 
as much air as possible, a condition which is said to 
reduce the trouble due to evaporation. Consequently 
such thermometers have high pressure inside the bulbs 
as compared with the pressure outside, and hence there 
must be a tendency of the bulbs to expand, so that 
the readings become too low and positive corrections 
are required, 
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Engineering 

Motor Transport in China.—A develepment com- 
pany located at Lungkow, Shantung Province, China, 
realizing the hopelessness of railway communication 
with Weihsien, due to present political and economic 
conditions, has planned to purchase 50 American mo 
tor trucks with a view to hauling the vast quantities 
of expert produce and products to Lungkow for. ship 
ment abroad. This plan involves the coiperation of 
the Peking authorities in road repairing and construc 
tion from Lungkow to Weihsien. The introduction of 
a motor-truck transportation system will revolution 
ize the export trade of north central Shantung Prov 
ince and will make Lungkow a serious competitor with 
Chefoo for the import and export trade of this region 


Canalization of the Rhone.—A bill for the canal 
ization of the Rhone and -he employment of wate: 
power wag introduced in the French Chamber of 
Deputies recently. The cost of the scheme is esti 
meted at about $482,500,000 and the tot#l power to 
be obtained will not be less than the equivalent ob 
tained from 5,000,000 tons of coal, or one-fifth the 
goal production of France for 1918. Among the pro 
posed features of this infprovement are locks whieh 
will be at least 262 feet long and 30 feet wide, admit 
ting barges of 600 tons; six generating stations ai the 
five dams to be erected, developing «a total of 206,000 
horse-power; loop canais 270 feet broad at the level 
and 10 feet deep; and a system of irrigation that will 
serve more than 617,760 acres. 


Shipping and Engineering Exhibition at Lon- 
don.—The primary object sought by the promoters of 
the shipping, engineering, and machinery exhibition re 
cently held at Olympia, London, England, was to take 
advantage of the great interest Which had been aroused 
in the naval, shipping, and general engineering indus 
tries and to give the public an opportunity of seeing 
the extent to which new inverftions have been pro 
duced, 
Hence this exhibition has made an appeal to a wider 
public than that which would be directly concerned 
with shipping construction and the building of indus 
trial machinery, or with the latest mechanical! de- 
vices. The exhibit represented the advance which 
Great Britain and other countries have made, largely 
during the period of the war, in many branches of 
scientific knowledge and attainment {n matters directly 
connected with engineering, although not confined to 
these departments of industry. 


despite the setback occasioned by the war 


Reconstruction of the Belgian Railroads.— With 
the rapid revival of Belgian industry and trade the 
additional railway facilities 

While there haS been a steady im 


necessity for become: 
more pressing. 
provement since the armistice, the shortage of rolling 
stock is still acute, and it will necessarily be some 
time before normal conditions can be restored. At the 
time of the armistice, Germany had taken away the 
greater part of the rolling stock, and the restoration 
made under the terms of the peace treaty has not 
been sufficient to restore the railways to their prewar 
condition, Furthermore, the carriages, 
and locomotives returned by the Germans were usually 
found to be in bad condition, and extensive repairs 
Heavy 
purchases of freight cars have been made recently iu 


freight cars 


were necessary before they could be utilized. 


Great Britain, and the pressing need for locomotives 

has been partly met by orders for 875 placed in the 

United States, for 125 in England, and for 175 

the couutry. It is expected that the British locomo 

tives will be available immediately, as part o 

stock used in France is to be turned over to Beigium, 
tT 


wirhin 
f the 


and it is hoped that early delivery of the material 
ordered from the United States will be possible. At 
the time of the armistice 982 miles of the Belgian rai! 


ways had been destroyed and practically all has been 


replaced—a remarkable record, considering the diffi 
culties to be overcome. Resumption of railway traffic 
has been greatly impeded because of the destruction of 
various bridges and embankments, but temporary re 
placement at least has now been effected in all cases 
On the important line from Ostend to Brussels, for in 
stance, the great viaduct, 300 feet in length and, 60 
feet in width, which was entirely wrecked, has’ been 


rebuilt, and traffic is practically normal, 
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Phe Strenge Colloidal Combination of Oil and Coal That May Support the Industry of the Future 
By Robert G. Skerrett 
ing has been gaged by the number of British thermal 
i units in the quantity of coal used for the ey; 0rati 
| UR troubles with fuel at the present moment of specified volumes of water. As a matter ofan 
, fi are mainly the difficulty of getting it at all. these figures paid little heed to the amount of com. 
But at all times the fuel situation is unsat- bustible remaining in the ashes after the coal had 
isfactory, as regards both costs and results. Also passed through the furnace. In common practice, how- 
there is the problem to be met of choosing between ever, the coal is burned more or less wastefully even 
solid and liquid fuels. Fuel engineers are today Where mechanical facilities do the stoking. 
! y : : ae i ' ites Where one hundred per cent efliciency would eal 
engaged in a line of research which promises to 5 , : ld 
7 - : aly for the consumption of coal containing only 83,479 
— discharge us jrom our fuel ills. It is found that BTU's per boiler horse-power per hour, as a matter 
rh solid and liquid fuels can be combined in a of common experience, under capable management 
7 colloidal form which possesses many inhereni and with reasonably attentive firemen, it takes 56,000 
lecades advantages, and which only needs complete work- BTU's in coal to develop this power. Remembering that 
centages ing out to take a place at the head of the list of fuels. xood coal contains 14,000 BTU's per pound, simple 
o the If such working out can be effected, the advantages arithmetic reveals how extremely wasteful is the 
' t trend will be many and great, as Mr. Skerretl makes burning of coal for the generation of etenas 
clear in discussing their nature and magnitude. The reason for this is easy to eee. Aside trem aie 
rse i wastage of combustible coal carried off in the ashes, 
j the very way in which coal is ordinarily burned in 
al ‘ m , A = lump form tends to increase ineffective use to a 
wi mething marked degree. Lump coal burns from the outside 
is pote ont > inward, and more or less slowly depending upon the 
‘ nd the r size of the pieces in the first place, since contact with 
rt ions | e the needful oxygen is restricted. It is therefore easy 
' i | to understand why powdered coal, where through cer- 
| i Ww herefore tain contact with oxygen, almost instant combustion 
i esirable of earth particle is realized, is much more efficient than 
the forms of coal ordinarily employed. The same 
S re ed argument applies to atomized liquid fuels. 
7 seq ‘ Where oil is burned in stationary engines the gain 
“ pound for in efficiency is 20 per cent on the basis of thermal 
servi contents of the two fuels and nearly 100 per cent on a 
used basis of their weight. In oil-burning ships, for equal 
\ ] | ‘ bunker weight, the radius of action is increased 50 
uel oils per cent, and for equal bunker space, 80 per cent. Oil 
ut furnishes up to S38 per cent of thermal efficiency as 
against 50 per cent for coal, and reduces the amount 
i of labor by about 70 per cent. In railway service 
wi oil fuel was found to give still better results. One 
t] pound of oil, with 32.14 per cent more heat units than 
a pound of coal, actually developed 85S per cent greater 
p caloric energy; while on express locomotives in Eng- 
fT Fuel oil float- Colloidal fuel sealed Colloidal fuel kept one year land, it was found that one pound of oil did on the 
ron water inder water under water unaltered average the work of 2.2 pounds of coal. 
Experiments with fuel oil and colloidal fuel In summary, then, 1,000,000 BTU's in fluid will, on 
1870 1Ig30 1890 1900 i910 1920 1950 
facts and figures concern- MILLIONS |. . ; ‘ ' DIAGRAM SHOWING POSSIBLE 
jur fuel resources and a . EXHAUSTION LOSSES WHEN WE BURN OUR 
whai these mean in BARRELS | ; CRUDE PETROLEUM “"UNTOPPED" 
terms ef colloidal ' 
fuels $00 _. 
Re 400__._ (A 
| 
A BARREL 
500. ~~ 3 REFINABLE CRUDE OIL 
MINED —> ALL THAT IS 
: LEFT OF OUR 
ANTHRACITE 
200____ | Re | 
BITUMINOUS COAU 
100_ re 














According to data issued by the U. 8. Geological Survey we have remaining in our oil wells a 

total of 70 barrels of petroleum per capita, and we are now using up this oil at the rate " 

of 3.4 barrels per capita yearly A great deal of this oil is being consumed for power We have still underground and potentially 
purposes without removing the higher grade oils from the petroleum. Every barrel of native available the following amounts of coal 
crude oil thus burned “untopped" involves a grave economic waste By first obtaining based upon a per capita allowance for 100,- 
the kerosene, gasoline, and lubricant content of our domestic petroleum we would still 000,000, population: Anthracite, 190 tons; 


have an abundance of the fluid base for colloidal fuels Column 7, at 


the volume of oil of equal weight with the first column of colloidal fuel 





ONTINED! 





the left, represents bituminous, 15,000 tons: lignites, 20,000 tons. 


The latter can be worked into colloidal fuels. 
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Building English houses with concrete blocks—a feature of England’s successful attempt to solve the housing problem 


an average, equal 1,610,000 in hand-fired and 1,327,000 
in mechanically-fired solid fuel. Now let us see what 
additional benefits are obtainable by combining coal 
and oil so that they can be dealt with and burned like 
oil. 

To begin with, it is entirely feasible to prepare a 
colloidal fuel, amply liquid to meet the usual re- 
quirements, which will consist of 40 per cent by weight 
of coal and 59 per cent of oil—the other 1 per cent 
being the binder which holds the minute particles 
of solid carbon in suspension. This “fixateur” is for 
the fhost part combustible itself, and will exercise its 
strange power of nullifying the force of gravitation 
for periods of many months. As the coal percentage 
is further increased the composite fuel becomes pro- 
gressively denser, ranging from a thin mixture to 
non-sticky which, under proper pressure, can 
be pumped and atomized when their coal content is 
more than 65 per cent. 

These colloidal fuels can cut down the size of our 
coal piles while increasing their thermal value. They 
achieve this by the fluidizing of a solid, so to speak: 
by saturating and surrounding with a film of oil every 
minute particle of the powdered carbon. Just picture 
what happens when these unctuous specks are atomized 


pastes 


by pressure and blown into a fiery furnace. Instantly 
each infinitesimal bit of oil-soaked cardon is trans- 


formed into an incandescent gas, and all because every 
atom is in contact with sufficient oxygen to induce com- 
plete combustion. 

As can be easily realized, colloidal fuels are of 
greater specific gravity than straight oil fuels, and 
because of this added density they carry, gallon for 
gallon, more heat units. They contain little moisture, 
are low in ash and sulphur, 


can be profitably utilized in colloidal fuels when pul- 
verized, and the larger the percentage of solid carbon 
the greater the saving in fuel oil. Of course, the adop- 
tion of colloidal fuels in any part of the United States 
or any section of the world will depend upon the rela- 
tive costs in each locality of the constituent oil and 
solid carbon. On an average, when the cost of 1,000,000 
BTU’s in colloidal fuel is lower than that of 1,610,000 
BTU’s in coal, hand-fired, or of 1,327,000 BTU’s of 
coal, stoker-fired, then money can be saved by recourse 
to colloidal fuel. 

In conclusion, it may be claimed for colloidal fuel 
that the quantity of liquid fuel available may be 
doubled without increasing the gross consumption of 
petroleum. To get the needful solid carbon to achieve 
this we have only to draw upon the waste or semi-waste 
materials already described. Thus both the coal and 
the oil industries are linked in a common cause of 
conservation and mutual benefit—the public gaining 
also in a multiplicity of directions. 


Solving the Housing Problem with Concrete - 
HILE not subjected to a ruthless enemy inva- 
sion and its accompanying wholesale destruction, 

Great Britain has nevertheless suffered severely from 
lack of housing facilities, just as most other countries 


of the world, whether belligerent or neutral in the 
recent war, are suffering. But let it be admitted 


right here that Great Britain has looked the problem 
straight in the face and has tackled it in an ener- 
getic manner that deserves the highest commendation. 
For after all, one of the first steps in any reconstruc- 
tion problem is to house the suffering people of the 
country. 


In previous issues of this journal we have Illus 
trated and described the wooden stancard- 
ized design which the British have been erecting in 
large numbers to take care of the excess population in 
London. In the accompanying views we illustrate how 
the British have turned to concrete for erecting houses 
in the shortest possible time and with a minimum ot 
expense and labor. These views show the erection of 
houses with concrete blocks, and it is that 
this form of construction is being widely employed at 
present. Despite the usual monotony of concrete block 
construction, the British, so it seems from the view of 
the completed house, have succeeded in obtaining pleas 
ing architecture with the use of this building method. 


Nobel Prize-Winners 


P RESS dispatches from Stockholm announce that the 
Nobel prize for physics for 1918 has been awarded 
to Prof. Max Planck, of Berlin University ; 
prize for 1919 to Prof. Stark, of Greifswald University 
(Germany); and the chemistry prize for 1918 to Prof. 
Fritz Habner, of Berlin University. The 
prize for 1919 will be held over until next year. 


The Balboa Dry Dock 


JE are all of us fairly well familiar with the 
physical characteristics of the Panama Canal, its 

great size, the difficulties and cost of its erection, and 
its large capacity. Not many people know that at 
the terminals of the canal some very large piers and 
warehouses and other structures have been built. This 
is true of both the Pacific and the Atlantic terminal, 
in each of which important 
ment has 


houses of 


reported 


the physics 


chemistry 


harbors the Govern 


built some very 





and hence are especially 
valuable in the metallurgi- 
eal industries. They are 
vaporless and will not form 
an explosive mixture with 
air. Their flash point is 
above 200 degrees Fahren- 
heit, and they are immune 
to spontaneous combustion. 
According to their composi- 


tion colloidal fuels will 
weigh from 8% to 11% 
pounds per gallon. Because 


of this greater specific grav- 
ity, they sink in water, and 
therefore are self-quenching 
if spilled overboard in a 
blazing condition. Also, they 
May be fire-proofed by a 
water-seal of an inch or 
more in thickness, which 
will remain superposed upon 
the composite fuel. Simi- 
larly, flaming colloidal fuel 
can be quenched by covering 
its surface with water. 
Charcoal, lignite, graph- 





ow ih 





fine piers of thoroughly up 
to-date construction Much 
of the ‘luding the 
great 


designed on nove 


work, ir 
coal basins, has been 
! lines and 
especially to meet the condi 
tions at the canal. 

At Balboa, at the Pacifi 
end, is a great dry 
pable of 
with plenty of room to 


spare, vessels of a thousand 


dock ca 


accommodating, 


feet in length, or over, This 
means that the “Leviathan,” 
950 feet in length, could be 
comfortably berthed rhe 
location of the dock is not 
far from the great quarry; 





from which so much. of the 
rock for construction work 
on the canal was quarried 


Some idea of its size may 


be gathered from the ae- 











itic anthracite, coal screen- 
ings, culm, petroleum coke 
and other oil refinery wastes 


Balboa dry dock, Panama Canal, finds accommodation at the same time for the battleship “Rhode Island,” 


a small passenger steamer and a seagoing freighter 


companying picture 

three vessels are 

ed as using the dock at the 
same time, namely, the bat 
tleship, “Rhode Island,” an 
excursion steamer, and a 


deep-sea freighter, 








SCIENTIFIC AMERICAN 


Research and Cotton 


December 20, 1919 


What Investigation Has Done in the Past for This Branch of the Textile Industries 


By H. KE. Howe of the National Research Council 





UD 
E ARLY in a i 1 istry, Just as in the life history 
4 e! I ings are discovered purely by 
) eads to complexity real 
! ' systemat study md 
We continus »speak Of important inventions 
I I \ q;ood 
jun v vl ih i incorpo 
sulphur u i en stove, thereby pointing the 
discoveries are not 
i ‘thane i investizator in each instance has 
i r ‘il t lookout for the small 
piece f f ition that may be interpreted in 
is of the solution for his problem. Indeed we will 
thi gre discoveries are the result 
s i \ t rried on co-operatively by num 
! f patient, trained investigators taking every ad 
va ure ‘ ith hy rwiewlye that has been gathered 
} 
it < used w i variety of meanings, so that 
will be well to de e to what we refer here when 
Ve ¢ ploy the tern Research is not merely the collec 
ill the data which has appeared regarding a 
" ula subje ure research is the creation of 
¥ knowledge und is usually undertaken for that 
purpose alone and without any consideration for its 
mediate practicul application in the field of com- 
ree Industrial research, which is just as difficult, 
erns the application of knowledge to specific pro 
duction problems. tIncustrial research applies knowl- 
edge gained in any ueld of pure research and must 
vrite the dollar sign into its equation. Organized in 
dustrial research endeavors to put to work the many 


forms of power afforded by knowledge with the pur 
pose of producing better things or of producing things 


nore economically, or with special refer 


uted modern methods of bleaching, thereby removing 
many uncertainties and saving time and labor. In one 
Instance a sclentinc 


investigation proved that one re 
ition which was thought to take thirty hours could be 


irried out under controlled conditions in forty-five 
seconds, with the result that but one-fifteenth of the 
capital invested in equipment was thereafter required. 


One of the most valuable services rendered by scien 
fic and industrial research to the cotton industry has 
undoubtedly been in connection with dyeing, for it 
has been the development of indanthrene and similar 
dyes fast to washing, light and bleaching, that has 
high-grade 
materials, and permitted the production of qualities 
which appeal to the most discriminating. Not only 
ure these dyes unusually fast in color, but they afford 
an array of brilliant shades which ‘have done much to 
increase the popularity of many cotton textiles. Even 
the fragmentary knowledge which we have at present 
concerning starches, gums and other materials enter 


elevated cotton textiles to the class of 


ing into the sizing and finishing operations has been 
of inestimable value, but fundamental knowledge of 
these complex organic bodies is very much to be de 
Whatever we may know at present concerning 
their chemistry and their reactions is due to research 

Research in the field of biology and botany has placed 
the grower somewhat in advance of the cotton manu 
facturer, due, in Considerable measure, to the limita 
tions imposed by marketing, banking and trading cus 
The bionomist has achieved notable success in 
cotton as in work with other plants. 

We find one group breeding varieties of corn for 
starch; another, successful in hybridizing tobacco so 
that twice the usual number of leaves suitable for 


sired 


toms. 


was dumped into the streams of the South until it 
became a nuisance requiring legislation is now the 
raw material for industries whose products, on the 
basis of 1918 prices, added $35 to the value of every 
bale of cotton. This work on cotton seed has been 
of great economic importance, in increasing the food 
supply and, through hydrogenation, affording types of 
hard fat to re-enforce our supplies of animal fats, 

It is probably fair to say therefore that the cotton in- 
dustry is still living on investments made years ago 
in mechanical, physical, botanical, chemical and ep- 
gineering research. Notwithstanding the work done 
by individual concerns, agricultural experiment  sta- 
tions, U. S. Department of Agriculture and other 
agencies, the industry as a whole has unquestionably 
drawn far more from the storehouse of scientific knowl- 
edge than it has ever put in, and the far-sighted ones 
now realize that if the cotton industry is to ge for- 
ward as it should more research must be done by the 
industry itself. In Great Britain steps to form the Brit- 
ish Cotton Research Association have been taken with 
the object of establishing in coéperation with the Goy- 
ernment Department of Scientific and Industrial Re 
search a scheme for the scientific investigation of 
problems arising in the cotton industry and to en- 
courage and improve the education of persons who are 
or may be engaged in the industry. Included within 
the scope of its work is every stage of the cotton in- 
dustry, such as the growing of the cotton, spinning, 
doubling, manufacturing, knitting, lace-making, .dye- 
ing, bleaching, printing and finishing, and the use of 
cotton cellulose for any purpose. 

In America we have just begun to think about some 
of these things. The manufacturers and growers of 
eotton have identical interests and it 
ought not to be difficult for them to eo- 





nee to some new requirement —— 





Great thinkers have repeatedly empha 
sized the dependence of progress upon 
Moulton has said Y 
“Without the teaching of science man 
blunders through life 


science, Thus Lord 


much as a card 
player would blunder through a game of 
ards if he did not take the trouble to 
look at the cards in his hand and learn 
heir value.” There is a time in nearly 
production counts 
for most, but by and by 


‘very industry when 
wage scales 
increased tra! 


change, 


reate different 


sportation facilities 
ohditions of competition, 
and other factors make it necessary to 
apply scientific principles rather than to 


rely purely on tnecrease of capital, in 





lems of production. 


HEN we speak of research, we must remember that there are two 
kinds of activity included under this term. Pure research involves 
the crection of new knowledge; industrial research on the other hand 
aims at the nore thorough application of existing knowledge to specific prob- 
Research of either type may of course lead to the other 
and frequently does so; the man who seeks new applications is apt to stumble 
on new facts, and the man who seeks new facts must often have his attention 
drawn to the applications of these facts. An excellent demonstration of how 
old and new facts may be turned to practical account is found in the past 
history of the cotton industry; and it is this story, with its lessons for the 
future, that Mr. Howe tells us here.—Tue Eprror. 


operate in the establishment of a research 
organization that could work wonders 
without making the expense for this in- 
surance against ignorance more than a 
small part of the insurance premium 
ugainst less dangerous losses. 


Laboratory Tests in Built-Up Wood 

URNITURE manufacture, the making 

of gun stocks, wagon parts, sporting 
goods, panels, spokes of all kinds, and 
built-up wood of all sorts will be bene- 
fited by the experiments for aircraft con- 
struction being continued at the Forest 
Products Laboratory. These experiments 
were inaugurated by the War Depart- 














creased production, manual skill, and the 


ment in the making of army airplanes 





like and indeed the time comes when 

the industry must take steps not only to apply science 
to its operations, but to take an active part in training 
members of its staff to become proficient in the utiliza 
tion of science and the application of the laws which it 
discovers 

interested in the success of 
recognized the importance of an 
alliance between that industry and science. The in- 


A long while age those 


the cotton industry 


lustry has of course used the results of scientific re- 
searcl ut it has not contributed systematically to 


increasing that stere of scientific knowledge with re- 


spect to the industry, without which progress cannot 
continue indefinitely Many examples can be drawn 
from the cotton industry itself to prove conclusively 


the potency of science, and if ahyone doubts the ad 
systematically in scientific re- 
search on a large scale at the present time he need 
but consider in what state the cotton industry would 
id never been called upon to serve it 


visability of engaging 


now be if science h 

In few 
chanical lines been so wonderful as in the cotton 
trade, due largely to the work of certain Englishmen. 
We have seen mechinery produced such that one by 
operations which called for tedious labor have 


industries have 


improvements along me 


one the 


been performed by mechanical devices which operate 
almost as if they thought. This applies from the raw 
material up to the last steps in the process for finish 


discoveries of the mechanical 
pr iples involved have by no means been accidental. 
They have Research 

alse givea the cotton industry the process of 
mercerization, which not only increases the strength 

idds luster to the fabric, thus creating a wider 
Research has also contrib- 


ing the goods mad the 


alled for painstaking research. 


rket for cotton textiles, 


wrappers are produced under the same general condi- 
tions of cultivation; still another, producing potatoes 
with nearly twice the customary starch content so that 
they will be more suitable as raw material for alcohol 
production or for starch; and again, walnut trees that 
grow with the rapidity of poplars and therefore bear 
their crop earlier than they otherwise would. So in 
cotton the grower and the manufacturer have been 
afforded improved varieties and have had methods de- 
vised that make it possible to grow good crops of 
cotton notwithstanding the serious weevil conditions. 
Through codperation the production of Egyptian cot- 
ton has been established in certain valleys, and it was 
dutermined that this cotton was suitable for airplane 
wing fabric in the place of linen. However, it required 
an emergency such as the war to bring out this fea- 
ture, and having learned a few lessons from the emer- 
gency it is our effort to have the momentum gained in 
these directions increased -rather than diminished with 
the coming of peace. 

Research has also found uses for cotton which bene- 
fit the grower and the textile manufacturer. The im- 
portance of the cotton fiber as raw material in explo- 
sives manufacture is an old story, but lacquers from 
cotton, artificial leather composed almost entirely of 
cotton and cotton products, and artificial silk are 
somewhat more recent. While much artificial silk is 
produced from other forms of cellulose, the type having 
the finest luster, the greatest strength when wet, and 
the least degree of inflammability, is made only from 
cotton. 

Research has also added enormously to the value 
of the cotton crop because it has found so many ways 
of using its by-products. The seed which at one time 


and have shown the valuable uses to 
which built-up wood can be put and the high grade 
product which may result from building up from low 
grade raw material. 

The proper drying and seasoning methods are studied 
and protective finishes are tested in various rooms of 
different humidities, the purpose being to subject the 
wood to the extreme atmospheric conditions that might 
affect it in the finished product. In one room is the 
salt moist air as of the sea, such as it would be in 
the ‘hold of a ship, in another hot and dry desert condi- 
tions are duplicated, in another it is warm and moist 
as in a tropical region. In each, there are a number 
of struts and beams and propellers carefully balanced 
so that the atmospheric effects may be measured in 
the warping or overbalancing of the wood. 

The experiments with plywood or wood made up of 
thin layers laid crosswise to one another and glued 
with water-resistant glues, are significant not only in 
airplane construction but in other wood manufacture 
where strength and uniformity are the important 
factors. 

An effort has even been made to develop a substi- 
tute for linen from plywood for the wing covering {0 
airplanes. Woven plywood may be available, the faces 
of the plywood being basket-woven from splints of 
spruce veneer 1 7/32 inches wide and .017 of an inch 
thick, and the core being of spruce 1% inches wide and 
018 of an inch thick. The total thickness is almost 
one-fifth of an inch. The waterproof quality of the 
glue to be used in built-up wood is very important 
is tested either by boiling in water for a period of 
eight hours or by soaking in water at room temperature 
for ten days. The plies must not separate after 
drying. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 

















What the Mail Man Brings Us 


To the Editor of the ScreNTIFIC AMERICAN: 
I have been reading the ScieNTIFICAN AMERICAN for 
appreciate your efforts in the 


twenty-five years. l 
W. P. Forses. 


last few issues 
Hackett, Ark. 


To the Editor of the SclENTIFIC AMERICAN; 

Your issue of October 25th is before me. I am 
pleased to know that you have sand enough to take a 
stand against the labor trust. J. F. Campse tt. 

Kingman, Me. 


To the Editor of the ScrentTiFic AMERICAN: 

Just a word to let you know that as a subscriber we 
are back of you in this fight and while you are at it 
do a good job—clean them up! 

If you ask us what we do with the paper after we 
get it, your ideas on that “souvenir” business might 
change. What do you do with this letter? Certainly 
we no longer keep them with the family Bible (if we 
have one) ; nor do we have them bound. We give them 
the once over and pass them 
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the ingenuity of the printing, the spirit of the paper, 

the grit and determination of the publishers to stand 

out aganst the unreasonable demands of a single class 

of workers. Public sentiment is with you; stand pat. 
I am enclosing check for another year’s subscription ; 

print it in any way you Can, CLeEON M. Mason. 
New Boston, Ill. 


To the Editor of the Screntiric AMERICAN: 

I am just back from France, where I went to fight 
for right—but whence I returned to find that we have 
fought, and my comrades have died, to make this coun- 
try safe for Bolsheviki, Labor Unions, and the I. W. W. 
_I thought it had all been useless until I picked up a 
copy of the Screntiric AMERICAN for November 15th. 
Your courage and independence give me new hope. 

Camp Dix, N. J. Lirut. THREE STRIPES. 


Science Serves Humanity 
To the Editor of the Screntiric AMERICAN : 

I wish to commend most heartily your article in the 
issue of November Sth, entitled “Am I My Brother’s 
Keeper?’ Such an article seldom appears in a scien- 
tific journal, which is supposed to concern itself en- 
tirely with material progress. It is distinctly refresh- 
ing to see an article of this nature published in the 
columns of a scientific paper of such high standing as 
the ScreNTIFIC AMERICAN. 

Unless science becomes subservient to the best inter- 
ests of humanity, it may prove a curse instead of a 
blessing. The railroad and steamboat are of tre- 
mendous benefit when they haul food, clothing and 
other necessities to the needy of the world, and thus 


607 


lete? We will not think long to realize how many 
times this has been demonstrated in the history of 
human achievement. If then, perchance, in this forma- 
tive stage of air navigation tne art is susceptible of 
organic improvement it should be known, and the 
courtesy of your columns is asked to illustrate a neg- 
lected phenomenon and its possibilities. 

We all know, Mr. Editor, that materials like arcu- 
ments have more than one side and we wish to show 
that this applies potentially to air propellers and wings 
—screws and planes. sack in the nineties the writer 
in lectures before societies and colleges contended that 


the size of air tractors which is thought the most 
effective is in fact the least effective, and the first 
thing that was‘to have been demonstrated at Colum 


bia University was to what extent aviation benefited 
the air propeller problem. (As to airplanes their pos- 
sibilities had not yet been demonstrated by the Wright 
brothers.) The reasons for the changed construction ef 
aircraft propellers shown in our sketch will be under- 
stood by reference to the definition of cavitation in the 
New Standard Dictionary, to wit: 

“The causing of a vacuum to form about a revolving 
propeller or fan, thereby reducing efficiency. Specific- 
ally, in marine engineering, a condition in water in 
which the space immediately in rear of the propeiler- 
blade of a ship is rendered more or less empty on 
account of the rapid cleavage of the water by the 
propeller-blade and the relatively slow action of the 
water in closing in behind the moving blade.” 

A truism of geometry says that things equal to the 
same thing are equal to each other, hence if cavitation 
on one side of a tractor of any kind subtracts from its 

efficiency, I submit it is axi- 





along. 
Here's to success, knowing 
you will win. 
Epcar H. Howes. 
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Los Angeles, Cal. 


To the Editor of the Scren- 


omatic that cavitation on 
the opposite adds to 
its efficiency. A simple theo- 
retic analogy is an air pis- 


side 





ton in an air-tight cylinder. 
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We force the piston to one 
of its ends and what do we 





As one of your sub- 
seribers, I want to congrat- 
ulate you on your success in 


have but compressed and 
rarefied air?—two stored 
powers which ean be used 
jointly or separately, and 








producing a magazine under 


serious difficulties. I look 
forward to a story telling 


us how it is done—how an 





when used jointly we ap- 
proximate double the poten 
tial energy of either. There 





editor can get out a paper 
every week by aid of his 
trusty typewriter and with- 
out the aid of compositors. 
Tens of thousands of Amer- 
jean editors who are not yet 
up against it, but may be 
some day, will be immensely 
interested in the technical 
details. How do you make 
corrections without retyping 
the whole page? I notice 
that in some cases you doc- 


fore utilize both thrust and 
suction by intensifying cav- 
itation in front of screws, 
and on top of planes. That 
is to say use both sides of 
screw or plane with result 
of greatly increased buoy- 
ancy, or load-carrying ca- 
pacity per unit of power for 
planes and, owing to their 
greater relative velocity in 
the air, still higher in- 
creased traction of screws 





tor up a wrong letter, but 
the evidently rewrites 
the correction before mak- 





for greater speed of trans- 








ing up the page, or at least 


lation per unit of power. In 
other words would it not 
mean increased efficiency for 








before engraving. How do 





all aircraft; and as a corol- 








you justify? How do you 
insert cuts? 

I note under the micro- 
scope that the shows 





type badly broken, with many of the fine lines rather 
dim. On the other hand, the Screntiric AMERICAN 
type reproduces very black and is easily read. My guess 
is that the——engraves from the photographically poor 
black of the typewriter ribbon, while you touch up the 
type or employ a ribbon that gives a better photo- 
graphic effect. We editors would be glad to know 
about that, too. S. T. HucHeEs. 

Cleveland, Ohio. 

[We shall be pleased to tell any of our colleagues 
anything which they want to know about our recent 
experiences, and which may not be entirely clear to 
them from the article of last week.—THr Eprtor.] 


To the Editor of the Screnriric AMERICAN: 

Permit me, as the librarian of the Athenaeum of 
Philadelphia, to compliment and congratulate you on 
the proper spirit you have shown in meeting and over- 
coming your strike problem in the typewritten issues 
of the Screntiric AMERICAN. Lovis K. Lewis. 

Philadelphia, Pa. 


To the Editor of the Screntrric AMERICAN: 

The Screntiric AMERICAN is always more than wel- 
come, but the recent issues seemed better than any 
of the others, not for the superior contents, but for 


Types of propeller blades designed with reference to the favorable cavitation 


set up in the air through which they rotate 


produce comfort and often gratitude in the recipients, 
but when they carry the munitions of death and de- 
struction, they not only destroy human happiness, but 
often destroy the very means of a livelihood and fre- 
quently cause innocent people to undergo indescribable 
suffering and injustice. 

It is to be earnestly hoped that the spirit in which 
the Americans entered the late war will not be oblit- 
erated for the sake of self-interest and sordid gain, 
but that every true American will realize that in order 
to keep step with the world’s progress, we must be 
fully alive to its best interests as well as to our own. 
Etwoop Haynes. 
Kokomo, Ind. ; 


Fundamentals in Flying 
To the Editor of the Screntiric AMERICAN: 

In this epoch of venturesome and sensational voy- 
ages holding us spellbound because they mean so much 
for commerce and the intercourse of nations, there has 
been much said about mooted problems of fixed land- 
marks, marine and fog signals, weather, wireless, etc., 
but how about fundamental principles which play the 
important réle in all things constructive, and. which. 
in the evolvement of the sciences, arts, crafts and even 
ethics has ever tended to render prior conceptions obso- 


lary to this, large size and 
great capacity, or smaller 
machines of less head resist- 
ance and skin friction for 
200 miles and over per hour? 

Again, and importantly, to double the traction of the 
air propeller would obviously double the life of the 
engine running it; and those who ought to know full 
well say it would not only double but quadruple the 
life of any and all aerial motors. Economists are 
dumbfounded when confronted with a prime mover 
costing from five to seven thousand dollars, the aver 
age life of which, when driven to the peak of endur- 
ance, is about one hundred hours. 

How the cavitation effect may be accentuated in the 
functioning of any plane or propeller is shown in the 
drawing where Fig. 1 is a “toothpick” type of screw 
seen from front of airplane, and Fig. 2 is the same 
viewed from the fuselage of the machine. Fig. 8 is a 
cross-section of Fig. 1 on line rr looking in the diree- 
tion of arrow a. Fig. 4 is a modified section. Fig. 5 
is a section of metalized plane or screw formed as a 
parallel-member truss. Fig. 6 is a screw type much 
used by the French and called by them the “normale” 
on which, as in other figures, is located a cavitation 
rib. Letters C. C’, etc., indicate location of intensified 
cavitation because of the rib, and obviously the higher 
the speed of revolution the greater the partia! vacuum 
effect due to the rib. Instances have occurred with 
(Continued on page 622) 


which they will 
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Showing the step construction and the spillway channel 


Model dam with spillway channel along its front 


The Gilboa Dam 


This view shows the behavior of water in spillwey channel 


Another Proof of New York City’s Long Look Ahead for Its Water 


prot her great city in the world 
OSSERSCS tl at supply comparable with 
Yor With the exception of a few dis 
metropolitan area with its 6,500,000 

‘ from distant and sparsely set 

"sheds rhe more notable of these is the 
ed in the heart of the Catskill Moun 

f supply is connected with the 
enormous aqueduct stretching from 

tal to the north and on the west 

! River, Staten Island, the great 
lying between Upper and Lower New 
The aqueduct consists in part of tunnel 
solid. rock, in part of cut-and-cover con 
in part of steel pipe. The present safe 
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1 I water 

north of this 

f Schohat Creek. It 
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her 250.000,- 
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By J. F. Springer 


gathered waters 
ridge which sepa- 


whose duty it will be to pass the 
through eighteen miles of the rocky 
rates the watersheds of Schoharie and Esopus Creeks. 
work and render these 
to do a consid- 


In order to complete the new 
waters available, it will be 
erable amount of miscellaneous construction and espe- 
cially to add second and third steel siphons at numer- 
ous small valleys crossed by the mighty aqueduct on 
its way to New York City. 

Gilboa Dam is perhaps the most notable single feature 
It will span a rock gorge through 


necessary 


which is to be added. 


which the Schoharie now sends its waters on their 
northerly course to the Mohawk River. The down 
stream face of the big dam will, accordingly, look 


towards the north. But it will look also somewhat 


to the west. Schoharie Reservoir, the lake created by 
the dam, will stretch to the southeast. On the present 
eastern shore of the stream is strung the larger propor- 
tion of the buildings of the town of Gilboa. The dam 
divides the cluster of houses, where the population is 
mostly centered, into two parts, the greater part lying 
to the south and being included in the area which 
will be flooded by the reservoir. In fact, the center 
line of the dam almost passes through a church spire. 
The site of the dam is just about 120 miles north of 
the City Hall in New York and some 35 miles west of 
the Hudson River. These are air-line distances. The 
course that a drop of water will pursue in traveling 
from the up-stream face of the dam to the terminal 
reservoir in Staten Island will be more or less tortu- 
ous for the reason that 
straight-line construction of 











the great system was out of 
the question. Many valleys 
had to be crossed—one of 
them being that of the Hud- 
son River itself—and the 
natural topography  fol- 
lowed to some extent. All 
in all, the drop of water 
will travel some 156 miles. 
At the start it is, say, 
1,130 feet above the sea 
level. When well on its 
way, it passes through the 
great Hudson River Siphon 
and reaches a level of some 








This view, together with the one below, indicates by means of the white line the margin of 


Schoharie reservoir 


1,100 feet below the surface 
of the river. Before it gets 
to the farthest possible 











point south, it will have 
flowed downhill and uphill 
on the of numerous 
small valleys on the west 
side of the Hudson, will 
have passed through the 
great city in a deep tunnel, 
will have crossed beneath 
the East River to Brooklya 
sorough, and finally flowed 
beneath the celebrated Nat 
rows, and into Staten Island. 

Schoharie Reservoir will 
impound water coming from 
a watershed of 314 square 
miles. With the drainage 
area of 257 square miles im 
mediately back of Ashokat 


sides 








Continuation of the panorama shown in the view above, indicating how the village of Gilboa 


will be covered by the new reservoir 


Dam and the 22. square 
miles of emergency water 
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shed in the vicinity of the great Kensico —— 
Dam and Reservoir not far to the north 
of the city, the total area ultimately trib- 
utary to the aqueduct will amount to 593 
square miles. The capacity of the lake 
created back of Gilboa Dam will be 20,- 
000,000,000 gallons—enough to supply its 
quota for SV days. The fact that the 
general elevation of the southerly part of 
Schoharie Creek is greater than the alti- 
tude of the upper reaches of Esopus 
Creek makes it possible to pass the water 
from the new reservoir through the 
Shandaken Tunnel already mentioned. 
The water emerges from the tunnel after 











“4 tightly strung wires, then climb out on 
' them to proceed with the work of build 
ing the mattress. After they had se 
curely laced and wired the boards into 
a mat they fastened a %&-inch cable to the 
upstream end and to a deadman on toy 
of euch bank, to hold the mat steady 
when it was launched. Cross-poles wer: 
used to hold the riprap in place after the 
mat was sunk, and at each side a iine of 
poles was placed running lengthwise 
control the side slope riprap 

When the mat was finished, heavy rocks 
were piled on the upstream end to weight 
it down into the water; it took but a 











its passage beneath the main ridge of 
the Shandaken Mountains and empties 
into the natural bed of Esopus Creek at 
the village of Allaben in Ulster County. The eleva- 
tion here is about 969 feet. 

Schoharie Reservoir is regarded as having a small 
capacity relatively to the tributary watershed. But the 
storage of Schoharie Valley water is provided for in 
part by the enormous Ashokan Reservoir, whose ¢a- 
pacity is some 128,000,000,000 gallons. Schoharie Res- 
ervoir is, in fact, a diverting reservoir and is to be 
operated as such. The total possible storage for the 
whole Catskill Aqueduct system is impressive, amount- 
ing to 177,000,000,000 gallons. 

The contract for the construction of Gilboa Dam 
was let in June, 1919. The amount to be paid for the 
construction of this work and its appurtenances is, if 
one bases the estimate upon contract quantities and 
unit prices, $6,819,910. It is thus reckoned to have a 
value in excess of 30 per cent of the total estimated 
cost of the entire Schoharie development, that esti- 
mated cost being $22,175,400. It may 
surprise some that this work should be 


Two views of the board mattress used for carpeting a river bed 


Keeping a River in Place With a Board Mattress 

’ HEN the engineers of the Little River Drainage 
\V District, in Missouri, saw the damage that was 
being done to the river bed in a contracted section of 
one of their drainage channels, they decided that it 
would be necessary to sink a strong board mattress to 
prevent this repeated destruction, Accordingly they 
laid their plans for building such a mattress in a 
unit, making it 300 feet long and 40 feet wide. To 
launch this successfully was considerable of a prob- 
lem, but the general plan was to build it in the air 
above the channel, suspending it on stout wires 
stretched from deadmen at the top of the bank. Then 
boards varying in length from 12 to 16 feet were 
spliced and lapped to form lengths about 50 feet 
long running with the current. When half a dozen 
boards were nailed together in these lengths, the 
workmen would push them off the bank on to the 


little while for the swift current to sub 
merge the entire structure, this work be 
ing speeded up by tapping on the wires 
with a hammer and thus breaking them Then the 
riprap was dumped on from a suspension bridge across 
the channel.—George F.. Paul. 


The St. Louis Municipal Docks 

HE city of St. Louis took up the construction of 
docks and river terminals with the idea of open 

ing up the river and making St. Louis an inland port 
connecting with Cairo, New Orleans, and all the great 

seaports of the world, sq that raw material and ma 
ufactured goods from the interior of the United States 
could the more easily reach the outside world 
Of the six sites suggested, the section opposite North 
Market Street was chosen, as it is very close to the 
business district, and is surrounded by many manufa: 
turing and shipping concerns and by railroad yards 
which radiate into South and North St. Louis, the 
Mill Creek Valley, the Northwest Belt Line, and across 
the river into Illinois. The harbor lines 
——- at this location were far enough out from 





undertaken now when the cost of every- 
thing is so high. Sut, what seems to 
have weighed decisively, is that unless 
the work is begun now, the city will be 
later on again involved in pumping enor- 
mous quantities of water at a frightful 
expense. It is claimed that, just as the 
city was relieved in 1917 of an annual 
expense for pumping of $1,300,000 by the 
inauguration of the delivery of water 
from the drainage area of Esopus Creek, 
so will it again be spared, and spared to 
the same extent or more, by the addition 
of the Schoharie supply towards the close 
of 1924, 

The masonry section of the dam is to 
have a length of 1,320 feet, all of the spill- 
way type. The height of this portion, 
which will occupy the eastern part of the 
gorge, will be 160 feet. On the west side 
of the gorge, there will be an earthen em- 
bankment some 1,000 feet in length. Al- 
together, then, the dam will have a total 
length of some 2.300 feet—something in 
excess of two-fifths of a mile. Naturally, 
the masonry section will be much thinner 
from face to face than the earthen por- 

































the wharf line to give ample facilities for 
the construction of warehouses, store 
houses, and railroad terminals behind the 
docks, and for the future extension of 
| the dock north or south to North Market 
Street. The depth of the river bed be 
| tween the inner and outer harbor line 
was sufficient to meet the Government re 
quirements, and permission was obtained 
from the Government to locate the face of 
the dock half-way between the irbor 
lines, on condition that the city keep 
the river bed between the dock face and 
the outer harbor line clear from obstru 
tions and sediment to a depth of 7° feei 
below zero on the gage, so as 
loaded barges and boats to 
dock at the lowest stages of 
This position of the dock bro 
dock wall about 250 feet in front of | 
river bank, necessitating the placing of 
about 500,000 yards of fill, upen whicl 
warehouses and railroad tracks could be 
built. 
So as to hasten this fill, the 


city dirt and refuse was encouraged, and 


lumping of 





two wooden-pile dikes were immediately 





tion. At the junction of the two, the 
(Continued on page 623) 









constructed, about 150 feet and 900 feet, 
(Continued on page 624) 
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Left: The north end of the project, showing the timber dike that has reclaimed 25 acres of land. Right: View from the river showing two units completed 


and the third under way 
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Displacement 


144,000. 


Contract Speed : 31 knots. 
42,000 tons. 


The 31-Knot British Battleship ‘‘ Hood ’’—A New Type 


Armament : Eight 15-inch, twelve 5.5 inch. Armor: Belt 12 inches ; turrets, 15 inches. 
Designed in 1916, after the Battle of Jutland. 


The Thirty-One Knot British Battleship “Hood” 


A Ship with the Guns and Armor of a Battleship and the Speed of a Cruiser 


Length : 900 feet. Beam: 104 feet. Horsepower : 
P' RSUING their policy of making known to the 
| 1e main details of the design of the fight- 
t m they laid down during the war, the British 
Admiral have given to the technical press illustra 
tions d very complete descriptive matter of their 
late apital. ship, the much discussed battleship 
Hood Four of these ships were projected and laid 
lown and were named after four famous British ad- 
iirals, Hood, Anson, Rodney and Howe. They were 
designed ft meet the three German battle-cruisers of 
the Graf von Spee class, which it was learned that 
Germany had laid down, and which were to be armed 
wi ! h Krupp gun Inasmuch as their de- 
signs were drawn in 1916, and subsequently to the 
battle of Jutland, it reasonable to assume that they 
embody the lessons taught by the greatest sea fight in 
ill ry 
The was some discussion as to the advisability 
of mounti six 18-inch guns in preference to eight 
15-inel , but since the 18-inch gun weighs 165 tons 
as against 9S tons, and the 15-inch gun had proved, 
in test, to be remarkably accurate up to 30,000 yards 
and was capable of penetrating most armor at that 
range, it was felt that the advantage gained by the 


greater penetrating power and more powerful bursting 

‘ha ry f the 18-inch shell would be more than offset 

! he more voluminous and more rapid fire of the 15- 

neh shell. although the 18-inch shell weighs 8,200 

pounds and the 15-inch shell only 1,925 pounds. So the 

15-inch gun was adopted as the central controlling ele 
ment. around which the new ship should be built. 

The armor p! nm as will be seen from the accompa 

\ rr ible. wv h is reproduced by the courtesy of 

Iingineet ‘ is. to our ti ing, an mprovement over 

battleship “Queen Elizabeth,” which has 

satisfaction and is generally approved o1 

} sii f the water. The defense of the bar 

ette ind turrets, o7 un houses,” as the British 

enll ss respectively 12-inch l5-ineh and 

i] m e ava inch, 11-inch and 11-inch in the 

“Queen Wlizalx i deck protection is similar 


that the main deck is increased to 1% and 2 
inches as against 144 inches. In view of the fact that 
at Jutland battle, the “Warspite,” sister to the “Queen 
Elizabeth,” due to injury to her steering gear, circled 
in to close range of the German battleship line, and 
was exposed for a considerable period to the concen- 


except 


battleship “Hood” stands in a class by itself, there be 
ing no other battleship built or building, or even pro- 
jected, so far as we know, that compares with her. 
It is here that she leaves her progenitor, the “Queen 
Elizabeth,” far behind. The “Queen Elizabeth” and her 
class have a speed of 25 knots and have made it con- 














trated heavy-gun fire of several battleships, receiving sistently. But the “Hood” is designed to be six knots 
between thirty and forty big-gun hits, and came faster. That is to say, the contract calls for 31 knots; 
through without vital injury, this armor plan must be but, as is inevitably the case with turbine-driven 
Queen U.S.8. 
Hood, Renown. Tiger. Elizabeth. Constitution. 
Wenr OC AWM. 2c cccsccvcssecscccecece 1918 1916 1913 1913 1920( ?) 
Lameth (Ge), Beet wccccccseseseccccces 860 750 660 600 825 
i OE ncascacscbataedecteeeweeesss 104 90 90% 90% 
ee Oe” ,seceenconcecseuevancse 28% 25% 28% 28% 31 
Displacement, tons ........ 42 000 26,500 28,500 27,500 34,800* 
BROTE ROTO GOWEF 2c cccccccsecoscecss 144,000 112,000 108,000 75,000 180,000 
BOE, BGOD ccccccsactrcceseeassecesess 31 32 30 25 35 
Fuel capacity, toms ...... sss. 4000 4250 3320+ 3400 5000 
(oil) (oil) (coal) (oil) (oil) 
pO eee eee ee ee a 8 15in, 6 15in 8 13.5in 8 15in. 10 14in. 
(or 8 16in.) 
12 5.5in. 17 4in. 12 6in. 12 6in. 5in. 
4 4in. A.A. 2 Sin, A.A 2 Sin, A.A, 2 Sin, A.A. 4 3in.A.A. 
Armor— 
Bide, ami@ahige ..cccccccccccccccaces 12in. 6in. 9in. 13in. _ 
Side, forward, and aft .............. 6—5in 4—3in. 4in. 6—4in. — 
ee PR rrr ere eee 12in. Tin. 9in. 10in. —_ 
CUP MOUETD oncccccccccecesasoocccces 15in., 1lin 1lin. Pin. llin _ 
See yr eee llin., 9in. 10in 10in llin _ 
Wpmer GEOR nn ccc ccccccccccccces ° 2in. Yin. 1%in 2in. _ 
Ry GE nike 6s 0 octeties 1%in., 2in 38—lin. lin 1%in. _- 
Ba GE nc oc cudcesveaeenasen | —3in. 2%in. . 1—3in. 1—3in a 

















*This figure is purely nominal. Recent advices indicate 
n sea-going trim 
‘Tiger is also designed to store a large quantity of liqu 


considered to be highly efficient. The torpedo defense 
has only 5-inch shield protection; but-if we 
remember that in some of our latest battleships, ar- 
mor protection for these lighter guns has been aban- 
doned. it must be considered that the “Hood” is 
fairly well placed in this regard, although it is true 
these guns would be in danger of being swept away by 
a hit from a big-gun salvo by the enemy. 

It is when we come to the matter of speed that the 


battery 


that the Constitution will displace at least 39,000 tons when 


1id fuel. 


ships, she will probably do better and make about 82 
on her trials. This speed is to be secured by oil- 
fired boilers and Brown-Curtis turbines which are de 
signed to deliver 144,000 shaft horsepower. ‘The 
proper ratio of the speed between turbines and pro- 
pellers is to be secured by mechanical reduction gear 
of the type which has proved so successful in the 
latest high-speed ships built for the British Navy. The 
(Continued on page 624) 
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The Chemical Exposition 

YHE Fifth National Exposition of Chemical Indus- 
1 tries, held this year the week of September 22nd 
in Chicago, again as in other years demonstrated the 
continued progress of chemical industry in America. 
The several hundred exhibitors displayed a wide va- 
riety of apparatus and chemical products encourag- 
ing to those interested in the permanence of the indus- 
try. 

Many things missing last year were in place this time, 
and the gaps in many lines are rapidly being filled. 
The appearance of instruments for testing and control 
work was marked, for while we have always ‘had 
excellent instruments of several types made in Amer- 
ica, we have never had polariscopes, -refractometers, 
spectrometers, and the like. All this is now changed. 
Likewise, heretofore the high grade filter paper, espe- 
cially for quantitative analysis, has been imported, but 
at the exposition samples were distributed which left 
no doubt but that in this important item we are now 
to be quite independent. 

This paper is now being made in a. small American 
mill where the lots are of such size as to afford accu- 
rate control and novel precautions are taken to insure 
a constant supply of absolutely pure water. Such 
filter paper represents the purest type of commercial 
cellulose carefully bleached and acid washed to re- 
move silica as well as other impurities. Such paper 
must retain very fine precipitates and filter rapidly. 
It must be uniform and have the smallest possible 
amount of ash. In tests this American paper has 
withstood acid and alkali as no other paper has. 

There were many working exhibits, including two 
of molding plastics, a modern development in organic 
chemistry, which has given us resin-like bodies suitable 
for many purposes. Some remarkable dyes were also 
to be seen and attention was drawn to the many uses 
for industrial alcohol. American porcelain showed 
further refinement both in laboratory and factory 
ware. Here, too, for the first time a large number of 
chemically pure rare organic chemicals were on display. 
These compounds are essential in much research work, 
yet owing to small demand, very large variety and 
large expense of purification, their preparation is not 
commercially attractive. The company which took 
up the matter did so purely from patriotic motives and 
in the interest of research. A line of pure sugars for 
bacteriological investigations was also shown. The in- 
terest of other industries in chemistry was demon- 
strated by their increased representation at the ex- 
position. 

During the same week the American Steel Treaters 
Society held an exposition in connection with their 
annual meeting. It was a very encouraging beginning 
and embraced machinery and apparatus of interest to 
the steel treater, The week of September 29th saw a 
great convention of the American Foundrymen’s Asso- 
ciation in Philadelphia with an accompanying exhibit 
rivaling displays in such lines usually confined to 
world fairs. 

The trades fully appreciate these opportunities to ex- 
amine the latest improvements, to make comparisons 
and to meet those with whom they have so much in 
common. These special shows offer unusual opportu- 
nities for self-education and for students in the vi- 
cinity. Instructive programs accompany the dis- 
plays, motion pictures contribute their share (espe- 
cially since the perfection of moving line drawings), 
and there is usually ample opportunity afforded 
for discussion. 


Chemistry and Our Food 

ORK in progress at the Minnesota Agricultural 

Experiment Station tends to prove that the 
milk produced by cows on a diet of dry fodder and 
grains is not as nutritious as when the cows are pas- 
tured on green grass. Further, the more nutritious 
milk is found to be more potent in preventing the 
scurvy which often attacks babies. As a result of 
these experiments it may be found advisable to take 
another step in improving milk produced primarily 
for infants and invalids. We see to it that the fat 
content is not below a reasonable limit. Precautions 
are taken to eliminate preservatives; methods for 
keeping the bacteria count below a safe limit and in- 
suring the absence of especially dangerous forms are 
perfected; animals and dairies are inspected; efforts 
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are constantly being made to improve bottling and 
transportation. Now comes the possibility of main- 
taining maximum values in these special directions by 
the proper use of green food stuffs in which the silo 
plays an important part. Ere long we shall want to 
know what the cows producing our certified milk had 
for dinner! 

Another important point is that rhubarb juice has 
been found practically as efficient as orange juice in 
preventing and curing scurvy in young children. 
Orange juice has usually been considered a desirable 
if not a necessary item of a child’s diet and yet many 
could not afford to provide it in sufficient quantity. 
This new property should add to the appreciation for 
the common garden plant which on the basis of this 
investigation may be found almost as efficient in 
scurvy cases as raw lean beef, the power of which, 
in such cases, has been overestimated. 


American Institute of Baking 

OR the last two years or more the most progressive 

members of the American Institute of the Baking 
Industries have been working toward the establishment 
of an American Institute of Baking. It has been 
planned to have the institute take the initiative in 
fundamental research on problems affecting baking, to 
assist in questions of immediate production, and to 
further the education of those engaged in or about 
to engage in the baking industry. Not only is such 
effort of concern to the public at large, but it has an 
immediate beneficial influence on the more than 28,000 
baking establishments in this country. In every case 
where codperative research has been undertaken by an 
industry, either through concerted action or on the 
initiative of individual establishments, the status of 
that industry has been improved to the advantage of 
all concerned. 

Late in September at their Chicago meeting the 
bakers completed the initial steps in the organization, 
subscribed sufficient funds to begin work and announced 
arrangements with a well established educational in- 
stitution to provide courses in those subjects germane 
to baking. The industry is to be congratulated on this 
definite step toward an organized program of research. 

It is an example of what codperation can do. Of 
the 28,000 bakeries, about 7,500 use more than 50 
barrels of flour each month and only 2,500 require 200 
or more barrels for their monthly needs. The results 
of science applied to their questions could have been 
made available in no other way to by far the greater 
number in the trade. The possibility of obtaining 
similar codperation in other industries is being studied 
by the National Research Council of Washington, 
whose objects are the stimulation and promotion of 
scientific and industrial research. 


An Import License System for Dyes 
O those who have carefully studied our history in 
the manufacture of dyes it seems strange that any 
opposition should have arisen to the system of licens- 
ing for imports proposed by the Chemical Foundation 
and somewhat similar to the plan adopted in England. 
We have a large sum invested in our dye industry but 
it is not established on a really permanent basis even 
yet, and it does not seem that it can be without the kind 
of protection which only a proper license system can 
give. 

High tariff is not the panacea for all cases that its 
friends imagine. It has failed to give us a dye in- 
dustry in the past and will no doubt fail to do so in 
future. It is not likely to discourage German manufac- 
turers who are skilled in overcoming such handicaps. 
On the other hand, the license plan compels support of 
our new industry in which about four hundred mil- 
lions are invested, without working any hardship. It 
provides for the importation of any dye which is 
needed and is not made here, cares for the matter of 
fair prices and at the same time prevents the sort of 
competition which would simply stifle the American 
dye industry. 

Are the opponents of a licensing system pro-German 
or does their selfishness make them suddenly forget 
those whose enterprise proved the salvation of the 
dye users during the past four years in favor of a 
temporary desire or advantage? On any ground what- 
ever it is difficult to conceive of any objection to the 
license plan that will stand the light of day. 
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Magnesite Flooring 


HEN the mineral magnesite is calcined at about 
1,600° F, a caustic burned magnesite contalning 
from 2-4 per cent carbon dioxide is produced... When this 
magnesium oxide is mixed with a solution of magne 
sium chloride of the proper density a peculiar phe- 
nomenon takes place, resulting in a hard compact mass 
called Sorel cement or Magnesium oxychloride. When 
suitable fillers are incorporated a tough mass of great 
utility for flooring is produced, 

This flooring has strength sufficient for the purpose, 
can be formed as desired and unlike Portland cement 
it is possible to cut, saw, nail and force screws Into it. 
It has ability to resist fire to a reasonably satisfactory 
degree and is also a heat insulator. Its cost permits 
its use in competition with other types of permanent 
flooring in all cases and it has been installed in rail- 
way cars, on ship decks, and in public buildings. The 
composition is also useful as pipe covering, in stucco 
and in slabs. 

Although known for 20 years, magnesite flocring has 
only been considered commercial during the last 6 or 8 
years. It now consumes about 10 per cent of our 
magnesite ore production and its manufacture em- 
ploys more than 5,000 men by some 200 concerns. The 
characteristics of this flooring should commend it to 
builders and with a return to normal conditions the 
further development of the industry should be 
amply repaid. 


Vanadium 


A a interests will continue to control the 
largest known deposits of vanadium through the 
organization of a new company which will operate va- 
rious vanadium properties. One of these in the Peru 
vian Andes is said to contain 95 per cent of all the 
known vanadium, the ore carrying an unusually high 
concentration of metal. 

Vanadium has become one of the vital factors tn the 
steel trade, entering into the manufacture of automo- 
biles very extensively. Four pounds of vanadium 
added to a ton of steel results in an increase of 45 
per cent in its strength and at the same time pro- 
duces an alloy steel which has satisfactory machining 
qualities. The statement has been made that while 
the difference in raw material cost between vanadium 
steel and a carbon steel of approximately the same 
strength is too small to be of consequence, the differ- 
ence in machinability makes a finished part of vana- 
dium steel cost $6.50 and of carbon steel $13.00, It 
becomes evident that an alloy steel may frequently be 
employed for economic reasons alone, but that is a 
point much in favor of such alloys as vanadium steel 
which give us strength at low cost in construction. 
Some very important work remains to be done in the 
alloy field as we know all too little of the influence 
of many of the rarer metals on both ferrous and non- 
ferrous alloys, 


The Workman’s Tools 


T is difficult for us to imagine the development which 

science may attain in the next century and the 
bearing the work done in our generation may have 
upon it. As we read an advertised list of apparatus 
for sale from the laboratory of the late Sir Willlam 
Crookes, we are reminded of recent efforts to again 
collect at least a part of the equipment used by Joseph 
Priestly when he discovered oxygen in 1774. How 
different are the two lists of apparatus! Wonder what 
a list made up in 2020 will contain! Perhaps in those 
days these furnaces, lamps, phosphoroscopes and pro- 
jection lanterns used by a master scientist will again 
seem to have been ridiculously crude, and wil! again be 
sought out, if possible, because of what has developed 
from his investigations. 


A Chemical Dictionary 


VALUABLE addition has been made to our Amer- 

ican chemical literature by the publication of a 
condensed dictionary of chemical terms by the Chem- 
ical Catalog Company While descriptions are neces 
sarily brief the dictionary will be found most usefui 
especially to those who are just learning how wide- 
spread chemistry is and that we are living in the 
chemical age. 
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Refrigeration by Jolting and Swaying 
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Left: One of the brine tanks Right 


matic circulation system Center 


Interior of meat refrigerator car equipped with auto- 
Details of installation of automatic brine circulation 
system in freight car 


Some features of the automatic brine-circulation system 

















This road-surfacing machine may be readily and cheaply built by the 
average carpenter 




















German Aviatik in flight with 22 passengers and their luggage 





manufacturing concern in a number of 
their large electric delivery trucks. In 
these trucks there is but one tank with 
pipes, through which the brine circulates 
and then returns to the tank. The sway- 
ing and jolting of the trucks has the same 
effect of circulating the brine as in the 
case of railroad cars. 

Not the least remarkable feature of re 
frigerator cars equipped with this sys- 
tem is the fact that they may be changed 
from refrigerator to heater cars, or vice 
versa, Without in any way exposing the 
lading. The two tanks are connected by 
pipes running down the end walls and 
along the floor, under the floor racks. 
When it is desired to heat the car, the 
over-head pipes are shut off. Water and 
salt are put into the tanks and the solu- 
tion heated by steam from a locomotive 
or any available steam line to such de 
gree as the character of the lead and 
outside temperature conditions may re- 
quire. The swaying of the moving car 
then circulates the warm brine through 
the pipes under the load in the same man- 
ner that the cold brine circulates through 
the upper pipes.—Robert H. Moulton. 


Home- Made Road Surfacing Machine 

- Aproenunggeg of a spiked-tooth 
4 harrow, a drag and a smoother or 
slicker has been invented by D. H. Wins- 
low, State Maintenance Engineer of the 
North Carolina State Highway Commis- 
The use of tractor-trucks in pull- 
ing the planer saves both man- and mule 
power, inasmuch as formerly it required 
three teams and implements to do the 
work now accomplished by this home 
made device. 


sion. 


(Continued on page 625) 


Anotherof Germany’s Giant Airplanes 
NERMANY thas not abandoned her 
G wartime initiative and enterprise in 
the field of aeronautics, for with the ter- 
mination of hostilities she was perhaps 
the first country to convert military ma- 
chines into peace machines, and today 
aerial fravel is established on a_ firm 
basis in most parts of the former empire. 
The accompanying photograph is & 
rather remarkable one of a huge German 
Aviatik in flight. This machine is Te 
ported to be in flight with 22 passengers 
and their luggage. It has a wing spread 
of over 135 feet, is 25 feet high, and is 
propelled by four 225-horse-power engines. 
In faci, a close study of the accompany- 
ing illustration will disclose a marked 
similarity between this machine and the 
British Handley-Page of the larger, four 
engine type. The arrangement of the et 
gines, the fuselage, wings, and partict- 
larly the biplane tail are strongly sug 
gestive of the British machine. 
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A Cooperative Truck Line 
ONVINCED that the time is now ripe for extending 
the usefulness of the truck in the field of short-haul 
transportation, eighty men representing business in- 
terests in Chicago and cities within a radius of fifty 
miles west have formed what is believed to be the 
first codperative motor truck freight line in the United 
States. It is a purely coéperative venture, there being 
no promotion stock distributed within the organization. 

Rail lines entering Chicago, like the 


The Motor-Driven Commercial Vehicle 7 : 


Conducted by MAJOR VICTOR W. PAGE, M.S. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 
question relating to mechanical features, operation and management of commercial motor vehicles 


aa ere eerie coalescent eh eae 


only inducement for business. The line has established 
rates low enough to encourage shippers to use the 
service and at the same time high enough to justify a 
responsible company to give the best transportation 
service possible. 


Special Carrier for Lumber 
E illustrate a special form of electric truck de- 
signed especially for handling structural ma- 


The editor will endeavor to answer any 


sides of the carrier in easily accessible locations 
This machine was designed primarily to soive a 
problem that has confronted large lumber mills 


that of economically taking the lumber as it left the 
assorting chains and delivering it to the yard, dr) 
kilns, planers, or any other department. As an ex 
ample of what this machine can accomplish there is a 
record of handling 410,000 feet of lumber ranging from 
timber to flooring in 10 hours. It would take at least 

10 horses and as many men to move this 





most of the railroads of the country, 
found it difficult to transport the vast 
amount of freight that was dumped at 
their doors last spring and summer. As 
a consequence, unavoidable delays in the 
transportation of goods were frequent. 
It was this condition that led the manu- 
facturers to seek relief through the or- 
ganization of the motor truck as an aux- 
iliary to overburdened railroads. Daily 
schedules were inaugurated between Chi- 
cago and West Chicago and intermediate 
points. Shortly after, routes were ex- 
tended and freight stations were opened 
at Aurora, Elgin, Batavia, Geneva and St. 
Charles. As rapidly as possible, it is 








material by the horse and truck method. 

The loading device consists of «a 
clutch that is connected to a worm and 
worm gear and this through a gear reduce 
tion to two cable drums with a lead of 


cone 


wire cable that, through a system of 
cable sheaves, raises the hooks or feet 
that lift and sustain the load. These 


hooks slide up and down in guides that 
are hinged in a manner that permits the 
entire members to swing outward far 
enough to clear anything the wheels may 
pass, and are arranged in a manner thai 
permits them to engage a load that Is 
not central with the carrier. However 
when the load is lifted clear of the ground 
and swings to a central position, the 








planned to extend the service to points 
within a radius of one hundred miles of 
Chicago. At present, the longest haul un- 
dertaken by these trucks is fifty-two miles one way. 

The motor truck line has now been in operation a 
sufficient length of time to convince its owners and 
patrons alike of its merit, both as a profitable invest- 
ment and as a medium for quick and economical ship- 
ment of goods. It is stated that the enterprise was a 
success from the start. Serving territory in which some 
of the largest manufacturing plants of the country 
are located, the truck line is giving a 


Station and truck of the cooperative trucking venture 


terial such as lumber, pipe and long structural shapes. 
The details show many interesting features of 
struction. It is equipped with an elevating device that 
is controlled by its operator without leaving his seat 
and is especially constructed to run over its load and 
to pick the load up by power furnished by the same 
motor that is used for driving the machine. The mo- 
tive power is storage batteries of alkaline nickel and 


con- 


guides automatically lock, and remain in 
a rigid position until the load is set 
down and the locks released. The cone clutch used 
for the drive is operated by the same lever as the 
hoist and is connected in such a manner that either 
the driving and hoisting clutches are both out or one 
is in and the other out—both cannot 
once, 
Driving power is first transmitted to a worm-~irive 
that is installed to serve the purpose of a jack shaft 
with the worm below. Through a series 


be engaged at 





freight service much speedier than is 
possible by any other form of transporta- 
tion. This is true, especially with ship- 
ments of less than carload lots. Fre- 
quently freight is placed in the hands of 
manufacturers within a few hours from 
time of shipment whereas if consigned by 
other carriers it might be days in transit. 

In the operation of the Western Truck 
Lines, railway precedents have been fol- 
lowed only so far as they have been found 
advantageous. A terminal station or de 
pot, similar to these maintained by rail- 
roads, has been established in the heart 
of Chicago’s shipping district. This 
building is a large one with 25,000 square 
feet of floor space. All trucks load and 
unload at shipping platforms arranged in 
station order. Depots are located in all 
cities through which the trucks operate, 
a typical station being illustrated. Each 








7 of universal joints the power is carried 
by means of sprockets and chains to the 
rear wheels. The wheels are carried in 
special fork fittings and all are turned 
in their steering heads when turning the 
vehicle. The machine as im the 
photographs has the lifting hooks incor 
porated between the wheels and in such 
a position as to distribute the 
equally on all four wheels 
course, necessarily lengthened the wheel 
base and to offset any difficulty in han- 
dling the machine in 
four wheels steer, 


shown 


weight 


This, of 


close quarters all 


Delivering Limestone by Truck 

T least four Ohio quarries are deliv- 

ering agricultural ground 
by motor truck, A charge of 75 cents a 
ton for the first three miles, one dollar 
up to 5 miles, and 17 to 18 cents per ton 


limestone 








depot is in charge of an agent who as- 
sists in loading and unloading, makes out 
bills for freight and checks and collects bills for freight 
received—in fact, renders a service for the truck line 
similar to the duties of a local freight agent. All 
trucks are operated over established routes but deliv- 
ery of shipments and pickup of shipments from and to 
points other than depots in Chicago and towns west, 
are made at regular published rates, the rates being 
based upon actual service rendered on each specific 
shipment. 


Truck with attachment for carrying a suspended, straddled load of lumber 


steel construction and consists of 66 cells A-6 Edison 
storage batteries. These drive a motor of the usual 
electric vehicle type. 

The frame of the carrier consists of two inverted U- 
shaped members connected by girders which also sup- 
port the guides. These also carry the necessary mech- 
anism to perform the functions of transporting its 


loads. The batteries are carried in boxes on both 


mile beyond that distance is made by one 
company. Charges of from 12 to 15 cents 
a ton-mile are made by other firms. 
find that farmers prefer such delivery rather than 
hauling limestone themselves and also that it hag 
stimulated a big increase in the stone business. On 
account of the somewhat hilly and broken conntry 
surrounding Bellefontaine, one stone company which 
operates such a service there, attributes its success to 


These concerns 





High grade trucks are 
used exclusively. They are 
all five-ton units, fitted with 
bodies best adapted to high- 
way transportation service. 
Comfortable cabs protect 
the drivers during the se- 
verest weather. Only the 
most skilled operators are 
employed, thus insuring “on 
time” schedules. The com- 
pany has found that shippers 
demand a reliable service 
and will not tolerate irre- 
ponsible truck lines that 








the use of a four-wheel-drive motor truck. With 
this outfit 4 tons of stone 
are delivered under almost 
any condition met. Experi 


ence of concerns at Colum 
bus, Lima and Piqua would 
seem to indicate that ground, 
limestone can be delivered 
by motor truck, where roads 
are good, at lower cost than 
farmers can 


selves by 


hau! it then 


any other means 


Motor truck conomy is : 
familiar story, but it is.a bit 
novel to find a case where 
hired trucks can do a job 





more cheaply than the horse 





hold out a cut rate as their 


Another view of the straddle lumber-truck 


owner can do it for himself 
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Recently Patented Inventions 
i] P . . ~ : ° ~ 
i Bri Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
tl - —_ ———EE 
Pertaining to Aeronautics WRIST WATCH STRAP.—B. R. Jouiy, 51 | adapted to be clamped to a counter or other | receive thereon a sack of potatoes or the like, 
ERO BOMB j ( Munns, care C. ¢ Maiden Lane, New York, N. ¥ The object support arranged with a slide connection between | means being provided to grip the bottom Cf the 
Ww th & New York, N. Y.. of this invention is the provision of a construction | the clamp and the receptacle to be supported | potato bag so that the side may be raised to 
‘ as fo object to provide an which will not only hold the watch properly in thereby, whereby the receptacle may be removed | constitute a closure of the bin and permit the 
" ' uving a which a plunger is | place but which may be contracted and enlarged without removing the clamp | potatoes to gravitate into the bin. The invention 
nger | Z & partition separating | as desir hile ainté zy a ring structure s« — - includes a slatt 
‘ partiti . " oe - , ane “ | —_— a ne br ~ seb SMOKER'S POUCH.—F. Gorrrs, 505 Fifth pec ne ee — which dirt and 
carbon aint» from an acid cham Ml it canno ” accidenta os ) 1 & . pre . . smailes d ; pass dra 
‘ y ri i cos i t tt I ! ! re t rovid a strap which ma Ave., New York, N. ¥ rhe invention has for : 9 —s wer. 
\ or tbe ‘ ‘ ree outwardly v t irther Objects are to provide a stra c ay . : _ . ve . . 
, ¥ , ; _ : y =i a neta a its object_to provide a pouch having a body which| ROOF FLASHING.—F. E. Grosvoup address 
f aines n he womb ~ adjuster o yroduce a compara t arge - ‘ | . » ‘ ’ 
vhs ; — : is normally closed by a slidable head, there being | A. H. Suormaker, Eue Claire, National 
strik ™ the acid will mix | loop, and a wide strap to contact with the wrist “e » at a P z Bank, 
means to prevent the complete removal of the | Eue Claire, Wis. The invention relates 
. 1ydrocart« te the latte when in use and a small retaining strap for : : é more 
hold th oat |}head under normal conditions, although per-| particularly to a roof flashing so formed that it 
+ . I". wae ‘ " ‘ 4 wlding 1 watch | . - 
LIRPLANE ‘ Pwinina, 39 Leonard St S __| mitting the withdrawal a sufficient distance to| may be adjusted to vary the angular relation 
I wt Point, N. J fhis invention relates more DISPLAY DEVICE.--S. Mirren Ko, 297) enable the user to obtain a cigarette paper and | between the tubular body of the flashing and the 
particularly to means for elevating and con-| W. Federal St., Youngstown, Ohio The in-| matches from compartments in the head, and | plane base, whereby to accord with the slope or 
trolling the path of movement of the airplane. | vention has for its object to provide a frame | ajso to expose an opening in the body through | angle of the particular roof to which the flashing 
lhe object of the invention is to provide a lifting | having an opening with one or more shelves! which tobacco may be fed | is applied. 
plas with means to operate the plane to impart | hinged to the frame at the opening, the shelves ; y TRENCH KNIFE.— s 
vertical and maitudinal movements and to! being supported by a standard when in a hori- OMBINED WRITING SHEET AND Hills N Y The bce —- cue, Betted 
provide e plane with means whereby the down-| zontal position, and serving as a panel when ENV ELOP R. E. Avroontan 345 Fourth Ave., the aie foals to provide 0 wens 
ward movemert will be resisted by the air,| moved to a vertical position in the longitudinal New York, N. ¥ This invention has for its i om om 4 As ies satin pen © ‘used 
whereas the upwa ovement will be substan-| plane of the frame | object to provide a combined writing sheet and | '” b er a k o> bane wand ted 
tial! , sal ' a meee — . envelop which i asia se ie ) particularly of a knife blade moun ina 
ially free from atmospheric pressure STEREOPTICON SLIDE.—T. M. Warson, D CAE & co Genianes thet & & Septet sonmed t te beth ah hand by a strap, 
AIRPLANE RUDDER.—C. A. Srrom, Floral! 482 Prospect Place, Brooklyn, N. Y This in- | ORR oe RTA thus leaving the palm of the hand open with the 
Park, L. I Y The invention has reference | vention relates to slides for stereopticon projec- i John Deeg Co. j fingers free to grasp an object, the blade closes 
nore particularly to a rudder or flags adapted to | tors, and has for its prime object to provide means B i( )! Broad Street in a location out of reach of the fingers thug 
" t ' t ougl wit t ‘ or , 0 “CtlLO th tle li J ) rmi —* | March 25.9/7 i , ri i i 
di air curre , rough, with means of | for use in connection with glass plates to permit entirely removing the liability to accidentally 
varying the 1 n of the rudder to change the| of their use with high power projectors. The fear Jon — catch and cut the fingers. 
lirection of the a t, whereby the direction | invention provides a holder, the use of which, 
, . — . ~-maIr , » 
of t aching uy be controlled Another | permits a free circulation of air between the > P LAS TER COMPOSI TION.—L. V. Ecxerr, 
ob p le a gle rudder which will | plates of the slide, and at the same time provides Chillicothe, Mo. The object of the invention 
a i of v or horizontal rudders | for expansion of the glass when subjected to high is to provid = plaster composition capable of 
fer hae off teten aotiinon degrees of temperature aaa being marketed in the dry state ready for mixing 
and requiring only the addition of wa herein 
AIRPLAN} G1 care Gabriel Urwin REGULATING DEVICE FOR THE FLOW ; er herent ; her 'w 
: . _ os DNANCE-BUPPRI sand is dispensed with, the binding being provided 
, 3 0 ntio’ 7 " " - are 
iis invention| OF LIQUID I OR , Al an ~ialhees ts . by fibrous material in the form of ground straw 
has pa ula t certain structural | F Rimaitno, Paris, France The invention or straw meal. The straw meal provides a 
features that serve t ke the machine self- | relates to regulating devices for the flow of liquid j consistency to the finished plaster which is not 
stabilizing \ n hie ects is to provide/in the ordnance-buffers The device which is found in sand and which causes it to 
> yh Z ‘ adhere 
an airplane p - SS wth oa — b nwa the subject of the — _— oo closely to wood, metal, brick or the like when used 
“1 ‘ ri ongituding stab » & he regulatic , v . ( a | ichi 
ability, and in ] inal stability the regulation of the flow of the liquid in an as a finishing coat. 
increase the strength and reduce the weight, and ordnance-buffer according to the angular dis- 
to reduce the head resistance to a minimum, and placements imparted to the gun by automatically COLLAR BUTTON.—J. W. Bareogr, Dan- 
to provide an airplane capable of alighting in 4) varying the area of the flow orifice. Said device A PLAN VIEW OF THE INVENTION ville, Ill. The invention has for its object to 
very small space, and at low speed may be equally adapted to a hydraulic buffer or a iti iicimasiiteiias ei: Mecca provide a construction to facilitate the insertion 
s A > cnaec ans ‘Tse ( re 
to a hydropneumatic buffer, in which the liquid " J , , ' . & y | of the head of the button in the button-hole of a 
Pertaining to Apparel , ler pressure or not }and with an inclosed space for the address that | collar, and a neck band. To accomplish this 
at rest is unde yressure © ane . | ’ . 
BELT GUIDE AND SUSPENDER SUP ' BENADS co the address used in mailing the envelop will appear | result the thickness of the head of the collar- 
' > eean ——— ‘USE ‘oO HAND G tN cs ) » sé » side » writi tz » letter. | 
POR’ J. Fry & Cottage Place, Bridgeport, Ft aE em osavn SNOINES — > on the same side of the writing sheet as the lette T, | button is reduced to such an extent as to relieve 
Conn. The principal object of the invention is | OTHER E) sepia eelomacieinanngers vw. *ABAN,| a margin at one end and a flap at the side being | the necessity of spreading the button hole, and to 
' St. Ouen, France rhe present invention has for | provided with an adhesive, for closing the en- 


» provide a combined support serving the double 


function of propert» guiding and holding the belt 
moans on which the suspender may 
doing away 
is to provide a guide 


and which 


and providing 
thereby with the use of 
Another 


h 


be engaged 


buttons object 
is made of wire, 


the 


and wok 
may 


special t 


support 


be attached without use 


ls or instruments 


flectrical Devices 
RESERVE DRY CELL \ 
New rk N 


LANDAU, 
This invention 
tw a dry cell of that in which the 
consumer supplies thereto, whereby an 
electrolyte is formed to produce current when the 
cell is connected in an electric circuit The object 
is to so construct the cell that water is supplied 
cup at a point outside the bibuious lining, 
and the percolates inwardly through the 
lining and to the central carbon electrode, 
which insuree quicker and more uniform action 
on electrodes, and maximum efficiency is secured. 


Broadway ¥ Y 
relates type 


water 


tm the 
water 


mux 


METHOD OF OBTAINING SPARKLESS 
BREAKS OF ELECTRIC CIRCUITS a 
Watt. Edgbaston, Birmingham, England. The 


object of the invention is to supply a method of 
insuring a sparkiess break in a circuit comprising 
an inductance and a source of alternating elec- 
tromotive force in series therewith, which com- 
prises closing the circuit when the alternating 
electromotive force is substantially zero, impressing 
an uni-directional electromotive force 


‘thereon of such value as to cause the current to 


auxiliary 


pass through zero at substantially the same time 
the impreased electromotive force and inter- 

the the time when both current 
and electromotive force are passing through zero 


as 

rupting reuit at 
Of Genera! Interest 

DRAFT APPARATUS J Le 

Minn The invention has for its object to provide 


LAMON, Roy, 


apparatus, adapted for use with eveners and 
whiffietrees, wherein eyes for engagement by the 
double trees, swingle trees or tugs are connected 
by russ s© arranged that the greater the pull 
o e ey he more f the truss is anchored 

( NERATOR L. M. N. Wise, 312 Rebecca 
St McKeesport I Phi invention relates 
to ga renerato 1 Object is to provide a 
generator, adapted more pa ularly for generat 
ing gas under extreme! iich pressures, one of the 
foremost inciples of tt invention residing in 
the means for equalizing the gas pressures in 


the fluid and chemical containers 


of thread or | 


| adapted for connection to or use with a flexible 
42 | 


its object the process of making the body of a fuse | 
and affixing it to the fuse cord which it is to in- 
close, which process consists in casting the ma- 
terial that is to constitute the body directly around 
and upon the said fuse cord 

SPRAYING DEVICE.—A. E. Hatsenrrt, 
R. F. D. 7, Battle Creek, Mich. The invention 
has particular reference to that type of device 


hose whereby there may be mixed with the water 
being sprayed a solution of any desired nature 
such as insecticide, fungicide or fertilizer, the 
device includes a valve for controlling the flow 
of water, and a compression chamber out of 
which and into the current of water any suitable 
chemical is adapted to be forced for mixture 
with the water. 

OIL AND WATER SEPARATOR.—J. F. 





Govucnenovur, Greybull, Wyo. The object of 
the invention is to provide a separator adapted | 
to be arranged between the condensers and the | 
receiving tank to eliminate a maximum amount | 
of water from the mixture and to recover a) 


| 























SEPARATOR 


SECTIONAL 


A VIEW SHOWING THE 


maximum amount of oil, wherein a balanced trap 
is provided, controlled to discharge by excess of 
water in the trap, and wherein the feed of the | 
mixture to the trap is also controlled by excess | 
of water in the trap 


RECEPTACLE J MITCHELL, 
Belt Saving and Trust Co., Pine 
This invention relates to receptacles | 
menu-cards, and the like, | 


NAPKIN 
care Cotton 
Bluff, Ark 
for napkins, 

| and has for an object to provide a form of clamp 





glasses 


velop. 
MILK 
Ryan, 2874 Hart Ave., New York, N. Y. 
invention relates to measuring and dispensing 
devices, and has for an object the provision of a 
construction for simultaneously measuring and 
dispensing milk in a sanitary manner. Another 


DISPENSING APPARATUS.—D. B 


object is to provide a vending device for milk latte ame Seat end ones @ | and hevts 


which will act as a stiring device as well as a 
vending device and in which the vended milk 
may be discharged at substantially one time or 
in smal] quantities. 


COMBINED ADVERTISING MEDIUM, 
CASH VOUCHER AND TICKET.—W. H. 
Apert, 120 Broadway, North Caldwell, N. J. 
The object of the invention is to provide a com- 
bined advertising medium, cash voucher and 
ticket more especially designed for use by rail- 
roads and other transportation companies, or by 
theatres using tickets for admission, the advertis- 
ing medium being arranged to enable the patrons 
to obtain a predetermined cash discount on each 
ticket bought, and to enable the advertiser to 
reach a large number of persons at a compara- 
tively small cost and to make it remunerative to 
the issuing concern. 


PROCESS FOR CONTINUOUS DEFECA- 
TION OF SUGAR SOLUTIONS.—G. B. Wi:- 
liamson, Gramercy, La. The object of the 
invention is to provide a process of continuous 
defecation of sugar solutions and which is char- 
acterized by the treatment of sugar solutions with 
heat, lime, phosphoric acid or sulfurous acid gas 
and air. The process consists in treating the 
solutions with defecants, then aerating the solu- 
tions by bubbling air through them, and then 
heating the solutions to cause the impurities to 
rise to the surface. 


FILL BOX FOR STORAGE TANKS.—M. 
J. Saas, 781 Union &t., Brooklyn, N. Y. The 
invention relates to boxes placed on street corners 
to give access to the storage tanks, such as are 
provided underground in gasoline stations. An 
object is to provide a simple and convenient box 
which is provided with a strainer through which 
the fluid is caused to pass before it can enter the 
storage tank. 


PORTABLE POTATO-BIN.—H. H. Hoops, 
72 18th Ave., Long Island City, L.I.,.N.Y. The 
general object of the invention is to provide a bin, 


a side of which is adapted to be lowered and to 


The | 


greatly reduce the friction in slipping the neck- 
tie along the button head. 


BUDDING CLASP.—V. Totus, care C. W. 
Sruart & Co., Newark, N. J. The invention 
relates to budding clasps for trees or bushes, and 
has for its object to provide a clasp, for holding 
closed the wound or matrix in the budded stock, 
wherein a single clasp capable of being opened 


means for gripping opposite sides of the stock, 
above and below the bud. 


CONTAINER.—I. T. Smirn, R. 725 Singer 
Bldg., Broadway, New York, N. Y. The prin 
cipal objects of the invention are to compel & 
person opening a bottle to pay particular atten- 
tion to the bottle, the invention has particular 
reference to bottles containing dangerous oF 
poisonous ingredients, the bottle is sealed in 
such a manner as to necessitate an alert act oD 
the part of the person desiring to open the bottle, 
and thereby accidental misuse of its contents is 


| avoided. 


REINFORCE FOR SHIRTS.—Y. K. Bustt, 
Box 926, City Hall Station, New York, N. Y. 
The object of the invention is to provide a rein- 
force for negligee and other shirts, arranged to 
reinforce the neck portion, thereby protecting 
this portion against being easily worn through 


“Vy 


AO iy (My LZ 




















FRONT ELEVATION OF A SHIRT PROVIDED WITE 
THE REINFORCE 


by contact with the collar. The reinforce being 
made of the same material as that of the shirt, 
and extending all around the neckband, made ia 
separate pieces, two for the front under the shirt 
body and one for the back under the plies of the 
yoke. 





(Continued on page 616) 
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BA add I COR kd SD Bt 


FERENT to. time, unshak 


S@74| that gives shape to Triangle B Forging, Tool 
Sees Or Machine. He is the embodiment of the 
New England conscience. In the BILLINGS & SPENCER 
plant at Hartford he and his fellow craftsmen carry on 
the ideals which earned for us, half a century ago, the 
confidence of Abraham Lincoln. 
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Recently Patented Inventions 
rf niinued from p ¢ 
SIGHT FOR FIREARMS li. W. Howtpen 
and H. M. Penpt wy, address H. W. Hopes 
Durham, Conn i} invention relates to front 
sights for rifle guns and « er firearms, ite object 
mw wo pro | ‘ mnged to per con 
verniont mu sliow of securel 
us } ul he barrel The 
ve m i ded with a base 
miapted > engadce uw ] i clamping means 
slidalb im tl bas : ew engaging the | 
lamy r a f w latter into contact 
wil guideway to fasten the sight in place 
( ri I. R. Bune pen, Lancaster, Pa 
Th ntion pa iy relates to pull gates 
whi ‘ ’ mor and closed from either side 
and at points 4 : from the gate setting proper 
lex me t 4 r to the gate operating 
ane fr i I lis point, the primary ob- 

yen f ivention is to provide a connection 
with the general we known gate for the pur 
pose of promoting better and more effective 
per auioOn 

STILI G. L. Rowser, Humboldt, Kans 
he Object of t invention is to provide a still 
particularly adapta for the continuous distil 
ation of liquid hydrocarbons whether under 
rdinary or high pressure and at any desired 
temperature The still is of the tubular type 
having arcuated sections which permit proper 
expansion of the parts submitted to different 

peratures, thereby reducing strain Another 

characteristic is the disposition of the heated 


tubes whereby the separation of the lighter and 


heavier hydrocarbons is facilitated 


BARREL FASTENING FOR FIREARMS 
W. E. Rosesvuen Appleton, Wis. The in- 
vention relates to recoil operated breech loading 
hand firearms The object is to provide a barrel 





ranged to permit the user 
quickly the barrel 
for repairs or for using 
beres on the same firearm. 


fastening for firearms 


to conveniently and remove 


from the barrel receiver 


barrels of different size 

COMPOSITION FOR PREVENTING SMUT 
IN PRINTING INK P 
“ ink Compound Co., 


s 


163 W. 20th St., New 


Y ork y. ¥ The invention relates to a mixture | 
whi when added to printing ink will prevent 
what is termed offset or smut An object is 
to dispense with the delay in printing by ntro- 
ijucing into the ink a mixture formed of tallow, 
varnish, starch, paraffin oil, and oil of citronella, 
which will cause the same to set rapidly and 
thereby prevent su 

CLAMP FOR HOISTING ROPES 2. & 
KOUGHA 2531 Martinez Ave Berkeley, Cal 
This invention relates to a hook for clamping 


hoisting ropes used for handling freight, the device 
‘ 


———. 


f ; 


_— 
—_ 


4 





ty” 
\ 
ws 


A SIDE ELEVATION OF THE CLAMP COMPLETE AND 


iN MP 
heing particularly serviceable on ship board aad 
comprises a slotted 
both the link 


ing provided with extensions adapted 


in warehouses The device 
link 


and hook b« 


and a hook pivoted therein, 


to clamp the rope when properly adjusted thereto, 





COOKING UTENSITI \ H BRUNNER, 
Marion, lil The object of this invention is to 
provide a device adapted for cooking ordeis of 
oysters, potatoes the like, wherein a support is 
provided, and a series of baskets of perforate 
material, each adapted to contain an order of 
oysters, potatoes, or the like, which may be 
lowered into the fat to cook, and which may 
afterward be removed to permit the fat to drain 
from the contents 

GUN SIGHT W. Exussorr, Marshfield, Ore 
The invention has for its object to provide a gun 
sig wherein the sighting element is adjustable 
vertically with respect to the gun, and wherein 
he sight ie detachable to permit the use of dif 
ferent types of sights, grooves are provided for 


supporting the sight pins, and 


Byane, care Print- | 


| GAS 


a locking device | 


SCIENTIFIC 


RECORD INDEX.—A. West, Blackwell, | 
|} Okla. The invention has for its object to provide 
the of 
adapted for disk records, this envelop carries on 
the title of the 


partially separate 


a device in form an envelop especially 


the front a label which gives 


selection, and has lines which 
this label and the portion of the envelop which 
The lines 
from the 
that when 


the label | 


from the remainder 
d 
label 


envelop is detached 


carties the 
of per 


ends 


sar 


foration are space out wardly 


and sides of the in order 


this portion of the 


will have a margin sufficient for binding 


H. E 


invention 


CAN OPENER 
An of 
|} opener including a pair of pivoted bars having a 
the 
and providing a pivot 


Pa. 
is to provide a can |} 


Hoke, Hanover 


object the 


centering centering cutter in the 
of the the blade 


carrier being slidabsy mounted, and a stop cooper- 


prong for 


middle can 


ating with the cutter blade for spacing the cut 

an even distance from the rim of the can 
POWDER BAG, P. R. Brap.ey, care L. A. 

Haxnrsnorne, 120 Rroadway, New York, N. Y. 


This invention relates to powder bags for use for 
the explosive charge for cannon or large guns. 
The object is to provide a substitute for silk bags 
which will not flame or spark, and yet will 
permit of raped ignition of the charge from the 
flame of the primer, the substitute bag being of 


blaze 


such as cotton, jute, 
be had in un- 
and can be 


comparatively cheap fiber, 
flax, linen or the like, which can 
limited quantity in this country, 
fabricated. 

WRIST WATCH Cc. F. Trommer, 30 W 
New York, N. Y Among the principal 
objects which the invention has in view are, to 
facilitate the operation of installing and removing 


36th St., 


lan article of the character mentioned in service, 
to avoid of the article coordinate 
the elements of the construction for improving 
The watch case is 
furnished the extensions 
having hinge knuckles suitably arranged to form 





loss and to 


the appearance of the article 
with lateral extensions, 


an encircling means 

| LOOM FOR BEADWORK.—D. Trav, 925 
Tiffany St., Bronx, N. Y. The invention relates 
particularly to a weaving loom for supporting 
in taut condition the plurality of parallel spaced 
threads of woven bead work. An object 
| is provide a loom frame with means for 
holding considerable lengths of warp threads so 
that very long strips of bead work can be woven 
without removing the work, means are also pro- 
vided for winding up or disposing of the woven 
bead work as it is completed 


work 


to 


AND 
Washington 


MASK RESPIRATOR.—N. 
Scnwarrz, 15 Fort Ave., New York, 
N. ¥ The ouject of the invention is to provide | 
a mask and respirator arranged to snugly fit the 
face of the wearer and to prevent gases, dust and 
other extraneous matter from reaching the mouth, | 








nostrils or eyes, at the same time enabling the | 
wearer breath freely. Another object is to 
make the body of the mask and respirator mainly | 
of textile material thus eliminating sheet rubber | 
or similar material liable to deteriorate under the 


influence of certain gases 

COPY HOLDER E Col. 
Among the objects of the invention is to provide 
holder comprising hollow cylindrical 
having two parts hinged together longi- 


Granuam, Wray, 


a copy a 


casing, 
tudinaily of the casing and having means to hold 
the parts closed but with the sheet or sheets being 
copied projecting radially from within the casing 
along the joint or meeting line of the two casing 


parts, while the bulk of the matter is housed 
within the casing 
DEVICE FOR FEEDING BUFFERS FOR 


ORDNANCE WITIHIL LIQUIDS.—E. Rimaitno, 
Paris, France. The object of this invention is 
to provide a device for feeding buffers for ordnance 
with liquid, in which ready and perfectly tight 
communication the feeding pump and 
the buffer One of the features of 
the device is the provision, around the pump- 
body, of a chamber rendered perfectly tight by 
means of a mounting of joints; into this chamber 
discharges the exhaust valve of the pump-body, 
and the feeding channel of the buffer leads there- 
from 

ANIMAL POKE.—B. F. C. Morais, El Reno, 
Okla. The invention has for its object to provide 
a simple device of the character specified, that 
will effectually prevent the animal wearing the 
same from passing through, under or over fences, 
and wherein a collar is provided that will prevent 
dislodgement of the poke, while at the same time 
interfere with the legitimate or the ike. 








between 


is obtained. 





will not 
of the animal, as in grazing, drinking or the like. 
The device fits so far forward that the animal | 
cannot get its feet to the fence. | 


SHIP PROTECTOR.—A. Reep, Roland, | 
Okla. The object of the invention is to provide 
a device adapted to engage and deflect or ex- 
plode a torpedo or mine before the same can | 
strike the hull of the vessel. The protector is 


engaging, the grooves to hold the pins in adjusted made in sections, of retatable reels supported in 


position 


| Spaced relation and on opposite sides of the vessel | for in a simple and convenient manner so that | 


end, 
| 


AMERICAN 


for deflecting mines or torpedoes, there are pro- 
pellers in connection with the reels, and means 
for rotating the reels and propellers. 

DEVICE FOR USE IN CUTTING BEANS 

©. J. Tuses, Waterville, Me. This invention 
relates to means for cutting string beans and has 
for its general object to provide a device wherein 
deposited and alined for trim- 
ming at end, together with means for re- 
peating the operation with respect to the opposite 
the trimmed beans 
for determining 


the beans may be 


one 


holding 
gece 


and means for 


constituting a movable 


| the cutting of the beans into uniform lengths. 


MAGNESIUM LAMP FOR PHOTO- 
GRAPHIC USE.—J. P. Hansen, Copenhagen, 
Denmark The invention concerns a magnesium 
lamp in which for ignition of the light producing 
power, an ordinary match is used. The lamp 
is small, collapsible, and may be carried in an 
ordinary The device comprises a 
lamp a slidable match holder, igniting 
surfaces removably secured to the lamp body in 
front of the match holder between which the 
match extends and means for sliding the match 
holder. 

CHANGEABLE sSIGN.—J. W. Tuoreav, 
Geddes, Dak An object of the invention is 
to provide a sign adapted more particularly for 
use in show windows, although not limited to 
this field. One of the features of the device 
being the ability to make innumerable color and 
display combinations by use of suitably made 
insertible letters and devices, the tangs or pro- 
jections of the insertible letters, proving supports 
to prevent the letter bearing plates from being 
disarranged. 

BUCKLE.—H. J. Witron, 2717 Third Ave., 
N. Seattle, Wash. The invention has for its 
object to provide a buckle especially adapted for 
connecting the ends of a belt, wherein the buckle 
is formed of resilient material, shaped to form an 


coat pocket. 


body, 


. 


| open loop, one end of which is engaged by one 


end of the belt, the other having means for clasp- 
ing the other end of the belt, and having means 
for limiting the movement of the clasping means, 

AUTOSELECTIVE FUSE.—J. W. Taytor, 
1128 Foulkrod St., Philadelphia, Pa. The 
object of the invention is to provide mechanism 
in connection with the striker or plunger mechan- 
isms of artillery fuses, for neutralizing the elastic 
energy of the recoil, to prevent the premature 
action of the striker or plunger, to neutralize 
the elastic energy a shock pad is introduced to 
protect the striker. 

CASEIN DRYING APPARATUS.—J. F. 
Dierricu, Kennewick, Wash. One of the 
principal objects of the invention is to provide a 
device by means of which the casein may be 
dried quickly and thoroughly, due to the fact 
that it is subjected to a current of warm sterilized 
air during the drying process, thus effecting the 
extraction of moisture without in any way en- 
dangering the quality of the product, the device 
having means for preventing the burning of the 
casein during the drying process 


Hardwere and Tools 


COMBINATION LOCK.—W. H. Jay, Mo. 
bridge, 8. Dak. The invention relates particu- 
lariy to a combination lock for doors and other 
places, more especially those employing a bolt 
throwing member actuated by the door knob. 
The prime object is the provision of a simple 
device capable of manual control and in which 
the necessity of carrying the key is avoided, thus 
rendering the device particularly desirable in 
hotels and the like. 

COMBINATION PADLOCK.—S. SuHa.er, 
493 E. 173d St., New York, N. Y. Among the 
objects of the invention is to provide a padlock 
having a frame or body, a removable shackle 
and a plurality of finger operated tumblers con- 
stituting the means for locking, said tumblers 
being provided with index characters serving to 
establish the proper combinati whereby theon 
shackle may be removed when the tumblers are 
set in a predetermined position. 

LOCK NUT.—J. G. A. Gorpuart, Amster- 
dam, Netherlands. The invention relates to 
lock nuts of the kind in which the nut is provided 
at its end face with an eccentric projecting lug, 
and the locking key is provided with peripheral 
threads, spaced so far from one another as the 
pitch of the threads of the nut amounts to 
characterized by the end face of the nut between 
the lug and the nuthole being curved according 
to a screw line of pitch not less than the pitch 
of the threads of the nut, thus leaving a space 
between the lower end of the inserted locking 
key and the end face. 

PIPE HANGER.—N, J. Wueeter, 1733 N. 
12th St., La Fayette, Ind. This invention relates 
generally to pipe hangers, and more particularly 
to adjustable pipe hangers, the object being the 
provision of a construction wherein vertical 
adjustment of a pipe hanger may be provided 
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| suspended pipes carried thereby may be eith 
|leveled or the desired slope thereof b 
about. —_ 
LOCK NUT.—J. A. ScHorre.p, United Stat 
Navy, Washington, D. C. One of the principal 
| objects of the invention is to utilize a soft ring of 
| ductile material in connection with a hard com. 





VIEW SHOWING A NUT AS INVENTED IN SECTION 
pression ring, both contained in the nut, for secur- 
ing a binding action between the threads of the 
compression ring of the nut and the bolt, and in 
| addition, a binding action of the soft ring about 
the threads of the bolt, retaining the nut in such 
a manner as to prevent its backing off. 

| WIRE BENDER.—S. M. Joxnnson, Middle- 
| field, Ohio. This invention has for its object to 
} 








provide a device especially adapted for forming 
the loops or eyes on bails, wherein a disk is pro- 
vided, having pins extending laterally therefrom 
for engagement by the wire to bend the same 
when the disk is rotated, the device having a guide 
for facilitating the engagement of the wire with 
the pins, and means for limiting the movement, 
of the wire. 

TOOL FOR REMOVING CONNECTIONS 
FROM BATTERIES.——F. 8S. Kay, address W. 
S. Sayers, Hill City, Kans. The prime object 
of the invention is to provide a tool whereby con- 
necting strips of storage batteries may be re- 
moved from the posts of the groups of plates in 
such manner as not to destroy the posts and to 
accomplish the removal of the strips without 
injuring the latter so that in repairing the battery 
the same connecting strips may be replaced on 
the original posts and secured thereto in the usual 
| manner. 
| GUIDE OR GAGE FOR HAND TOOLS.— 
H. Briees, 244 Walter Ave., Hasbrouck Heights, 
N. J. The invention relates to a guide or gage 
for hand tools which, in operation, are recipro- 
cated in straight lines such as files, saws, etc. 
More particularly the invention relates to a 
guide to be applied to a triangular file used for 
sharpening the teeth of saws. An object is to 
provide such a guide which will indicate the 
desired angular position of the line and which 
may be conveniently used as a hand-hold in the 
operation of the tool. 

LATCH.—A. Maurer and F. J. Von Kant 
zeL, address A. Maurer, 381 Cometia St., Brook- 
lyn, N. Y¥. The invention relates particularly 
to a latch or lock adapted to be used on lockers, 
cupboards, and the like. The device is of the 
type in which a casing adapted to be secured to 
the door has a manuaily slidable latch bolt 
adapted to engage in a keeper applied to the 
frame or jamb. ‘The slide bolt and the relatively 
fixed keeper having members adapted to be 
brought into register for receiving a padlock or 
the like for locking the door. 








Heating and Lighting 


THERMOSTATIC STEAM TRAP.—D. N. 
Crostuwait, Marshalltown, Iowa. The object 
of this invention is to provide a device wherein 
the proportionate amount of water of condensa- 
tion passed by the trap is constant, under varying 
conditions of temperature or pressure, and wherein 
the rate of flow may be increased with an increase 
of pressure and a uniform or graduated opening 
may be provided for the same drop in temper 
ture between that corresponding to the pressure 
of the steam and the temperature of the water of 
condensation entering the trap. 


Machines and Mechanical Devices 


MACHINE FOR WAXING SHEETS OF 
CIGARETTE PAPER.—G. Gascanp, Paris, 
France. The subject of this invention provides 4 
machine which by reason of its special construc 
tion offers the advantage of assuring a large out- 
put and, moreover, a perfectly regular and evel 
application of the paraffin wax whatever may be 
the quality of the paper even when the latter is 
not well calendered. The sheets to be waxed are 
automatically fed one by one from a pile, a8 im 
printing machines. 

SINTERING MACHINE.—W. M. Davisor 
and G. C. Rippett, Port Pirie, South Australis. 
Australia. This invention relates primarily 
grates for use with roasting and sintering ™ 

(Continued on page 618) 
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Copper, iron, tin, lead, nickel, aluminum — and now MONEL 


MONEL is a metal comparatively new 
to the commercial field, yet with uses 
as wide and varied as steel itself. It is 
as strong as steel, non-corrodible as 
copper, bright as nickel. Equal ad- 
vantages are not obtainable with any 
other metal or alloy. 


MONEL Metal is a white alloy—a 
natural combination of 67 percent 
nickel, 28 percent copper, and 5 per- 
cent other metals, chiefly iron and 
manganese. The nickel and copper bear 


the same relation to each other in the 
ingot of refined metal as in the ore 
when taken from the mine. 

MONEL Metal withstands acids, al- 
kalies, high temperatures, and erosive 
action of hot gases and superheated 
steam. Can be cast, forged, rolled, 
drawn, machined, brazed, soldered, and 
welded by electric or oxy-acetylene 
method. Takes and retains a perfect 
nickel finish. 

MONEL Metal is manufactured in the 


MONEL Metal is a product of 


form of rods, castings, forgings, wire, 
sheets, strip stock, etc. Some of its 
common uses are valve trim, pump 
rods and liners, turbine blading, mine 
screens, filter cloth, gasoline still plugs, 
spark plug electrodes, propellers, orna- 
mental trim, roofing, golf club heads, 
table cutlery, and window screens. 


Our experience as sole producers of 
MONEL Metal since its discovery in 
1905 is at your disposal through our 
Sales or Technical Departments. 


THE INTERNATIONAL NICKEL COMPANY 


of better Nickel products. 


43 Exchange Place, New York, N. Y. 
The International Nickel Company of Canada, Ltd., Toronto, Ont. 


For more than half a century serving industry through the production of a wider variety and increasmg number 
Purchasers of INCO Nickel, INCO Monel Metal, and INCO Nickel Salts are 
assured of the highest and most uniform grades of Nickel that the world praduces. 
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moslats 


MAGNETIC TRANSMISSION GEARING 


J. T. Ronan, Ludwig, Nev rhe object of this 
invention is to previde a magnetic gearing of 
relatively simple construction, in which the few 
parts cannot readily get out of order A further 
object is to provide device of the type described 


having a simple electrical control circuit. 
VALVE T 
York, N. ‘ 


controlling 


Bn 407 
The invention relates to valves for 
liquids and 


Forp 


steam, water, or other 


gases, its object is to provide means whereby a 
valve seat that has become defective can be 
readily removed or interchanged without requir- 
ing alteration of the valve body Another object 


is to eliminate corrusion duc to the effect of water 
the 
seat opening in the web 


especially salt water on the joint between 


vai ve and the valve 


of the 


seat 

vaive body 

CRANE Hi N 
® 


Bank, Northwood, N 


Newtson, First National 

D The of the 
a device especially adapted 
and the like from 
and for replacing the 


object 
invention is to provid 
for lifting wagon bodies, racks 
the running gear of wagons 
wherein the crane as a 


from 


aame on the running gear 


whole is easily transported 


and easily operated to remove or replace the body 


|} of the crank 


place to place | 


or rack 
SAWING CARRIAGE P. J. Hitw, Box 242, 
Mystic Conn The invention relates to a short | 


log sawing carriage and an automatic dog whereby 


logs may be sawed on one or two sides easily and 


rapidly An object is to provide a carriage and 


saw structure wherein a log placed in the carriage 


manually is automatically sawed and released 


is made for two slabs from the 


provision sawing 
log for producing a railroad tie or four slabs to 
produce & square in cross section 

AUTOMATIC TEMPERING MACHINE 
FOR TOOLS.—). O. Sree and K. H. Kotnepsg, 
care Cerro de Pasco Copper Corp., Cerro de 
Paseo, Peru This invention relates generally 
to the tempering of stee! tools or tool steel, such 
as rock drilis and the like, the object being the 
provision of a simple apparatus which will auto- 
matically release for plunge into a quenching 
fluid when the temperature of the steel placed 
therein has reached just the desired point, whereby 
the tempering operations wil! be uniform 

LENS GRINDING MACHINE H 
Kareorn, care Jena Optical Co., 140 E. 24th St 
New York, N. ¥ The object of the invention is 
to provide a lens grinding machine moce especially 
for grinding toric lenses and arranged to grind 
@ large number of lenses at one time, without 


requiring any attention or the part of an operator. 
Another object 


and 


is to permit of making convenient 


accurate adjustment for grinding lenses of 


| Ave ° 
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|assembled, and which comprises a set of metal | of sets of pictures serially progressive for ex- 


fittings used in connection with ether administer- 


ing means so that the portions of the appliance 


which come in contact with the patient may be 
destroyed after use, while the permanent metal 
fittings may be sterilized for continual use 
Musical Devices 
PHONOGRAPH RECORD L. 8S. Hotm- 
BOF s11-15 Majestic Bidg., Oklahoma, Okla 
An object of the invention is to provide a phono- 
iphic record having one or a plurality cf radi- 


i slots in the center 


with pin holes for receiv 


a pi both slots and pin holes being employed 


to rest finally outside one or another of the de- 
| 


pressions. 
| 


in cooperation with a record changing mechanism 
Anot he object resides in the formation of the 
rd LTOOVE on t Su face of tie record which | 
wludes blank portions at the beginning and 
the end 
PHONOGRAPH NEEDLE.—E. T. Cuer- 
NUSHEK, 17 Stone St., New York, N. Y. Among 
the objects of the invention is to provide a needle 
and a peculiar holder for the same providing for 


the use of a single needle for the playing of a vast 
A further 
is to provide a phonograph needle which 
that a 
playing 
of thousands of records, but which when eventu- 
be replaced by another of the 


number of records without removal 


object 


may be aljusted from time to time so 


single needle will last for the satisfactory 
worn out 
type 


ally may 


Sait 


Prime Movers and Their Accessories 

REVERSIBLE FOUR-CYCLE ENGINE.— 
Steubenville, Ohio. An object 
of the invention is to provide an engine of the 
valve type which has 
one aperture for the inlet of the explosive 
charge and the outlet of the spent gases, there 


J. Keisrer, 


single sleeve reciprocatory 
only 


being a valve device for controlling the admission 


Broom St., New| of the mixture to the port of the sleeve valve and 


the outlet of the exhaust gases. 

LUBRICATING SYSTEM.—H. L. Fisuer, 
Brandon, Manitoba, Canada. This invention 
relating to lubricating systems, has for its object 
to provide a system especially adapted for in- 
ternal combustion engines, for thoroughly lubri- 
cating the crank shaft and the pistons, wherein 
the lubrication is brought about by the movement 
shaft, the crank shaft, the piston 
and the crank pin having communicating 
passages foc conducting the oil. 

HEATER FOR INTERNAL COMBUSTION 
ENGINES.—L. H. Bett, Paublina, lowa. The 
invention relates to heaters for internal combus- 
tion engines and has for its object to provide a 
device capable of attachment to the manifold of 
the engine and inclosing the exhaust pipe for 
deflecting the air surrounding the exhaust pipe 
and heated thereby downwardly onto the mani- 
fold. 

PISTON RING.—F. D. 
New York, N. Y. 


rod 


247 9th 
invention has 


BLAUVELT, 
This 


| particular reference to a composite piston ring 


formed of a plurality of rings coacting to produce 
a tight packing piston ring. An object is to 


| provide a ring particularly adapted for intersna 


diferent curvature, and of different width 
TRANSMISSION MECHANISM.—A. Wor- 
pitz, 200 W. SOth St., New York, N. Y Among 
the principal ebjects which the invention has in | 
view are to provide f{ shifting a worm-driven 
transmiasion gear to vary the effect thereof, to 
furnish a worm-driven transmission gear wherein 
the worm wheel {s altered to conform with the 
worm gears of various pitch, to adopt a single 


worm wheel for cooperating with a series of worms, 


to reverse the transmitted direction of a worm 
gear 
Medical Devices 
ETHER CONE.—E. G. Baum, 21 W. Central 
Ave., Natick, Mass An object of the invention 
is to provide a surgical device to be used in 
particular for administering ether. The prime 


object is to provide a cone which may be quickly 





combustion engines subject to high comprecsion 
such crude oil, kerosene, gasoline, etc. A 
further object is to provide a ring which will take 
the place of a plurality of piston rings used at 
present 
Railways and Their Accessories 

SCALE.—G. H. Karser, Portland The 
invention relates to scales of that character used 
on railroads, having removable pivots and bear- 
ings, the special object of the invention being to 
provide a means for holding the pivots and bear- 
ings firmly in place, but in such manner that they 
may be removed when desired 


as 


Ore 


Pertaining to Reereation 
TOY FLYING MACHINE.—A. 8. Feravuson, 
Springfield, Mo. The invention relates to a toy 
flying machine adapted to be swung through the 
the end of a stcing. An object is to add 
to the attractiveness of the toy by providing for 


air at 
the connection of the string with the machine in a 


manner whereby the centrifugal force generated 


by the whirling of the toy through the air will 
cause the toy to assume an angle varying with 
the speed, t~ thus simulate the flight of an actual 


machine moving in a circular path. 

TOY AIRPLANE.—E F. LONERGAN, 
Millburn, N.J. The object of the invention 
is to provide a toy airplane more especially de- 
signed to simulate or represent a modern battle 
Another object is to provide a toy air- 
plane which is simple and durable in construction, 
the propeller being turned by a spring motor; 
the device being cheaply manufactured can be 
placed on the market at a comparatively low cost. 

MOVING PICTURE TOY.—wW. A. Apams, 
110 W. 40th St., care World Syndicate Co., 
New York, N. Y. Among the principal objects 
of the invention are to furnish an amusement 
device adapted to have a portion thereof renewed 
from time to time to obtain a variety of effects, 
to provide a device adapted to receive a variety 





posure in simulation of moving pictures, and to 
obtain the effect of rapid action acting obscura- 
tion shutters without employing the same 


GAME BOARD.—C. A. Gets, 634 Morris 
Park Ave., Van Nest, Bronx, N. Y. This in 
vention has particular reference to a game beard 
having a peculiarly arranged set or series of pits 
and valleys merging thereinto with all rounded 
smooth surfaces for cooperation with one or more 
balls A further object is to provide a board for | 
a rolling ball game, with a field of depressions all 
so designed as to make it impossible for the ball 


Pertaining to Vehicles 


AUTOMOBILE WHEEL.—A. W. ALTnHorr, 
308 East First St., Tulsa, Okla. This invention 
relates to wheels of the floating-hub type, an 


object being to provide a wheel which will absorb 





shock. The outer rim of the wheel is provided on 
its inner surface with a channel in which the edge 
of the inner or floating portion movably fits, the 
channel being fitted with thick, specially prepared 


lubrico to absorb shock. An extra compartment 








| 
| 





A PERSPECTIVE VIEW OF THE WHEEL AT REST | 
in the rim carries the over-compression of the | 
movable substance supply and accentric move- 
ments of the inner floating portion places the 
supply again in communication within the chan- 
nel. Another feature is a tread composed of 
traction plates or blades with a concrete material 
interposed between them. 


DEMOUNTABLE RIM.—G. Know.urna, Jr., 
address, 8. J. Foot, Water St., St. Johns, New- 
foundiand. The object of the in¥ention is to 
provide means for locking the rim on the wheel 
body. Another object is to provide a demount- 
able rim which can be easily and quickly removed 
from the wheel body, and which is equipped with 
locking wedges normally retained in position by 
yielding means, and which prevent an axial 
movement of the demountable rim on the wheei 
body. 

END GATE.—A. K. From, Montevideo, 
Minn. This invention has for its object to pro- 
vide an end gate for wagons and the like wherein 
means is provided for tightly clamping the side 
boards upon the ends of the gate to hold the gate 





A PERSPECTIVE OF A WAGON BOX 


SHOWING 


PLAN 
INVENTION AS APPLIED 


VIEW 


n lowered or partly raised position, and by means 


of which the boards may be held from spreading | 


when the gate is not in place. 


SHOCK ABSORBER.—E. P. Tuomas, Cen- 
tralia, Wash. An object of the invention is to 
provide a shock absorber with a form of valve for 
controlling the passage of a fluid from a cylinder 
through ports leading to a by-pass, the valve 
being operable from without the shock absorber. 
Another object is to provide means for connecting 
the shock absorber with parts of a vehicle. 


VULCANIZING DEVICE.—D. E. Boorn, 
Box 1728, Tulsa, Okla. A purpose of this inven- 
tion is to provide an electrically heated vulcaniz- 
ing equipment adapted for use in repairing and 
rebuilding all size tires in present day use, also 
to provide a vulcanizer embodying flexible vul- 
ecanizing pads which will simultaneously heat 
both inner and outer walls of the tire, and 
also a bead vulcanizer adapted for close work 
and vulcanizing around and adjacent the head 
of the tire casing. 


CURTAIN FOR MOTOR VEHICLES.—E. 
C. Faurney, 124 W. Washington St., Hagers- 








town, Md. The invention relates to curtains 
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for motor vehicles, and has for its object to provide 
a curtain adapted to be arranged at the wind 





PERSPECTIVE VIEW OF A VEHICLE, WITH CURTAIN 
IN PLACE 


shield to cover the space between the shield and 
its supports, and between the shield and the 
body of the vehicle, and between the sections of 
the shield to prevent the entrance of moisture at 
the front of the vehicle. 


COURSE INDICATOR.—R. Wueeer, 
Wellsburg, W. Va. The invention relates to a 
course indicator to be attached to automobiles 
and all vehicles propelled by steam, gas, or 
electricity, the objects are to provide meang by 
which the driver can indicate the course to be 
taken at street corners, cross roads or on crowded 
thoroughfares, to provide means by which the 
course can be plainly observed, to provide meang 


| by which drivers of automobiles can guard against 
| collisions at street corners, cross roads, etc. 


DETACHABLE AUTOMOBILE CATER- 
PILLAR.—E. Rimaitno, Paris, France. This 
invention permits of the prompt replacement from 
any cause of one caterpillar by another on the 
spot. The invention consists of a caterpillar 
which is detachable, and in which the motor 
which actuates it is arranged inside the perimeter 
of the chain with a view to forming a unit which 
is at the same time motor, automobile and de- 
tachable. 


MOTOR LOCK.—F. A. Micier, Hart Street 
Road, Vincennes, Ind. The object of this 
invention is to proviie a lock adapted to engage 
the clutch pedal anc hand lever of a motor 
vehicle to lock the same when not in use, the 
device being so arranged that it may be swung 
out of the way when not in use. 


CLEAT FOR TRACTOR-WIIEELS.—G. 
Surru, Westalton, Mo. The invention relates 
generally to tractors employing wheels having 
broad fiat fellies, and more particularly to a cleat 
for use therewith, the purpose of which is to 
secure a better tractive grip, the object being the 
provision of a quick detachable cleat for use in 
soft ground to supplement the ordinary highway 
cleats employed with wheels of this nature. 


LUG PLATE.—C. W. Grecory, R. No. 5, Box 
11, Petaluma, Cal. An object of the invention 
is to provide a plate for anchoring lugs on surfaces 
of propelling members, such as the rims of wheels 
or the like of caterpillars. A further object is 
to provide an inerpensive lug plate having @ 
flanged aperture through whica the lug is adapted 
to protrude, the flanges at the aperture serving 
as means for secur’rg the lug on the surface of the 
propelling means. 

Designs 

DESIGN FOR A POW DER-CAN OR OTHER 
RECEPTACLE.—C. 8S. Humpurey, care Man- 
hattan Can Co., Bush Terminal Bldg., No. 10 
Brooklyn, N. Y. 

DESIGN FOR A WATER HEATER—. 
DarGENT, 360 Crescent St., Brooklyn, N. Y. 

DESIGN FOR A BADGE OR EMBLEM.— 
H. Heripron, Tulsa, Okla. 

TRADEMARK FOR MILLED LUMBER— 
R. H. Darnett, Memphis, Tenn. 


DESIGN FOR A TOBACCO BOX.—Etta 
F. De Forest, 6 Spring Hill Road, Norwalk, 


Conn. 





We wish to call attention to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. Our 
staff is composed of mechanical, electrica' and 
chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter in- 
volved, or of the specialized, technical or scien- 
tific knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade 
mark applications filed in all countries foreign t0 
the United States. 

MUNN & CO., Patent Attorneys, 
233 Broadway, New York, N. Y. 
Branch Offices: 625 F Street, Washington, D. C- 
801 Tower Bldg, Chicago, Ill. 
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48 of the Fieet Biley 


Pierce-Arrow trucks are still running after 8 years. 
Their initial cost has been distributed over 8 years. 
Each added year they run, it will spread further. 


Buy reliability. Every day a truck is off the job it is 
costing money and losing earnings. Your truck should 
last for years and earn profits every mile it runs. 


N Ss of the First Fifty is operated by Ar- 
O. mour & Company in Chicago. Used 
for short-haul city deliveries, which require barely 
thirty miles a day; it has traveled less than 75,000 
miles. But it has run day after day with unfailing 
regularity. 

Its satisfactory service is proved by the fact that it 
is one of 17 Pierce-Arrows which have been 
bought by Armour for similar work in Chicago. 
These additional trucks all embody the same prin- 
ciples. Each is capable of the same unfailing service. 


1 ti O 
ec CE Delivers more work in a given 


time. 


Loses less time on the job and 
off the job. 
Costs less to operate and less 
to maintain. 
Lasts longer, depreciates less 
and commands a higher re- 
sale price at all times. 








THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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Delivers Power to the Wheel 
that HAS Traction 


ITH nearly all the power whirling into the 

tractionless wheel, it soon churns into a 
slippery rut 14 to 16 inches deep—hopelessly stalled! 
But the other wheel, which Aas traction, gets no 
power at all! 


Ask your driver what such scenes cost you in 
time lost, in tires, and in repair bills for overheated 
motor, weakened transmission, etc. 


POWRLOK reverses the action of the ordinary 
differential by delivering power to the wheel that 
has: traction. When one wheel loses traction 
POWRLOK instantly swings the power over to the 
wheel that has a grip. Stalling becomes a thing 
of the past. Delivery is certain. Upkeep is notice- 
ably reduced. Tires last longer. 


Altogether POWRLOK is the world’s first suc- 
cessful differential for automotive vehicles. Ap- 
proved and adopted by leading automotive manu- 
facturers. 

For Passenger Cars 

POWRLOK should be on all passenger cars as 
well as trucks. In addition to preventing stalling, 
it overcomes about 50°% of skids through ensuring 
an even application of power on 
wet pavements, in sand, etc. 

A special POWRLOK 
is made for FORDS and 
CHEVROLET 
4-90 which any 
garage can install. 

Write for the 
POWRLOK Book. 


THe 
POWRLOK COMPANY 


1107 East 152nd Street 
CLEVELAND, OHIO 


THE CANADIAN POWRLOK Co. 


Walkerville, Ontario 


events Stallin 


TRADE MARK 
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Swinging a 250-Ton Load 
A REMARKABLE demonstration of 
the lifting power of a new 250-ton 
electric crane was staged recently in the 
railroad shops at Cheyenne, Wyo., when 


this crane lifted a complete locomotive 
of the Mallet type, weighing 232 tons, 


and shunted it back and forth over the 
floor of the shop as though it were only 
a toy. The crane held the huge 
motive suspended for over two hours, and 
finally set it back upon the tracks again. 


loco- 


li preparing for this test, two hooks 
of the crane were looped over a heavy 
steel bar at the front of the locomotive, 
and the steel framework of the engine 
was made fast to this bar by stout steel 
cables. A similar arrangement was 
rigged up with the other two ‘hooks of 
the crane at the rear of the locomotive 
body. When the signal was given, the 


forward end of the locomotive was lifted 
slightly, followed by the rear. Pause 
was then made, with the engine suspended 
a few inches off the floor, while a rigid 
inspection was made of all the mem- 
bers of the crane and its rigging which 
When this had 


were under any load. 

been satisfactorily terminated, another 
signal started the motors of the crane 
humming; the steel cables began to 


crawl through the blocks, and the great 
engine was lifted quickly and easily to 
a height of fifteen feet. At this height 
it was carried about the shop by the 
crane and at one point held suspended 
above the head of a smaller engine. 

It is rather common practice to test 
in this way cranes which are to be em- 
ployed in railroad shops or in other 
places over railroad tracks where the 
setting for such a test is to be had. Our 
cover shows a stunt of this character in 
process. The test described, however, 
was conducted with so large a locomotive 
and upon so powerful a crane that it 
really deserves chronicling. — Eugene 
immon, 


New British Trade-Mark Laws 
ITH a desire further to encourage 
und protect traders in Great Britain 

who have made their goods and produc- 
tions known under certain well recognized 
trading words or trade marks, a new 
British Trade Marks Bill has been intro- 
duced and has passed through the House 
of Commons, under which when it be- 
comes operative, probably in January 
next, opportunities will be provided for 
the registration as trade marks under a 
special class of those words that cannot 
now be registered, due to the rigid condi- 
tions now associated with the user of any 
invented or new name. The right 
registration in this new class will be 
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LEGAL NOTICES 
UO 


PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn 
Co. for advice in regard to the best 
way of obtaining protecticn. Please 
send sketches or a model of your ip. 
vention and a description of the 
device, explaining its operation, 
All communications are strictly con. 
fidential. Our vast practice, extend. 
ing over a period of seventy ye 
enables us in many cases to advige 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re. 
quest. This explains our methods 
terms, etc., in regard to Pa . 
Trade Marks, Foreign Patents, ete, 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions af 








interest to i ~ and lars of re- 
cently patented inventions. 
MUNN & CO., 3¢!o1toms 


626 Woolworth Bidg., 625 F 
NEW YORK end WASHINGTON, D.C, 
801 Tower Bidg., CHICAGO, ILL. 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
1876) ome YORR........ 200+ 000000600nne 
Postage prepaid inUnited States and Possessions, 
Mexico, Cubs and Panama 
Foreign Postage 
Scientific American $1.50 per year additional, 
Scientific American Supplement $1.00 per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Supplement 50c per year addi- 
tional. 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines 
Count seven words to the line. Al! orders must be 
accompanied by a remittance. 


DRAFTSMEN WANTED 
ONE checker, 2 tool designers, 4 detailers, 1 architec 
tural draft*men. Apply Employment Bureau, New 
Departure Mfg. Co. Bristol Conn. 


WANTED 
TO get Capitalist interested in simple and logical in- 
vention to enable fiying-machines to easily start and 
stop in minimum of time and space. Address E. M. 
Blacksher, P. O. Box 338, Brewton, Ala. 


HELP WANTED 

INSTRUMENT Maker (precision) wanted for the 
Panama Canal. $1.05 hour. Must have completed 
prenticeship with at least years’ experience 
general precision instrument work. Must be American 
citizen (final papers) under 50 years of age. in good 
health. Free steamship transportation from New York 
or New Orleans, wages beginning date of sailing. Write 











open to all those trading in Great Brit- | “Chief of Office. The Panama Canal. W asbington, D.C” 


ain, residents or foreigners alike, who 
prove by statutory declaration that their 
mark has been publicly known and used 





ATTENTION MANUFACTURERS 
ARE you looking for an opportunity for manufactur 
ing small household or kitchen articles in the hardware 
line? Address Charles Nelson, Box 61, Skykomish, 


by them in connection with the particu- | Wash. 


lar class of goods that they wish to have 
protection in, for not less than two years 
previously in Great Britain. This wider 
protection will be the means of saving 
fraudulent trading and the misappropriz- 
tion of words and trade marks that the 
public have become fully accustomed to 
and are accepted and recognized as indi- 
cating the origin and ownership of certain 
manufactures and articles now in gen- 


‘ral use, 
The reconstruction of industries in 
Great Britain has been made the subject 


of considerable investigation and long 
preparation by the Ministry of Recon- 
struction, and it is satisfactory to note 


that in connection with the Government 
proposals that have been embodied in their 
new Patents and Trade Marks Bills. 
clearer evidence of a far wider spirit and 
of a greater desire to foster and aid those 
making new for the better- 
ment of industries and commercial trad- 
ing, is shown than has hitherto been fully 
associated with the old British Patents 
and Trade Mark Laws. 


proposals 








SITUATION WANTED 
MECHANICAL engineer thoroughly experiencedand 
successful designer and inventor special production ma 
chinery, now open. Box 105, c/o SCLENTIFIF AMERICAS. 


PATENT FOR SALE 
TOY War Tank, United States 1315057 for sale, Just 
patented. An interesting, patriotic mechanical vy of 
merits. Memorial of victory. Simple and 
manufactured. Right article to replace German Wy. 
Particulars—W. Un, 5 Tze Mee Alley, Hongkong, China. 
i i 
DUPLICATING DEVICES 
“MODERN” Duplicator—A business getter. $1.50 Up. 
50 to 75 copies from pen, pencil, typewritor no glueo 





gelatine. 40,000 firms use it. 30 days trial. You 
one. : Booklet free. H.S. Durkin, Reeves & Co., 
| burgh, Pa. 


—— 


BUSINESS OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation wail 
capable men to establish branch and manage salesme 
$300 to $1500 necessary. Will allow expenses to Balt 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


Drying-Works for Codfish 


Big firm, producer and exporter of e0d- 
fish,is desirous of entering in connection 
with suppliers of first class, absolutely prat 
tical drying-works or holders of practiesl 
systems for drying of codfish. Offers sub: 
“Drying-works for codfish 25876” @ 
OHME’S BUREALU, Christiania, Norway- 
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A TORBENSEN every 197 feet 

between New York and San Francisco 
There are enough trucks equipped with Torbensen Drive in this ,.- gost Builder 

country to make a squadron that would reach from New York to San in the World 

Francisco—over twenty-seven trucks to the mile—a truck every 197 feet. of Rear Axles 
These trucks each day can haul over five million tons one mile— 0% Motor Trucks 

one hundred pounds of merchandise or raw products for every man, 

woman and child in the United States; and on every pound there is an 

actual and important saving in transportation costs. 
It has been proved that Torbensen transmits over 92% of engine 

power to rear wheels. Torbensen saves on gas, oil, tires and repairs. 

It is dependable, does not fail under heavy loads in hard going, will 

Stand an unusual amount of punishment and in all respects is a great 

rear axle for trucks. That is why more Torbensens are in service 

than any other type of truck rear axle. 


THE TORBENSEN AXLE COMPANY, Cleveland, Ohio 


Makers of Front and Rear Truck Axles 
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Made in 16 de- 
grees of hard- 
ness graduating 
from 6 B, softest 
to 8 H, hardest. 





Pencil Reproduction of Van Dyke's 
Painting, ‘‘The Prince of Nassau.’’ 
Drawn with Van Dyke Pencils 


kK BERHARD FABER named his crown- 
4 ing achievements after that great artist, 
Van Dyke, and the Van Dyke Drawing 
Pencil is worthy of its name. Before the 
war people outside of professional artists, 
architects and draughtsmen thought that all 
first-class pencils were made in Europe, but 
when the supply from overseas stopped, our 
country awoke to the fact that, in America, 
the height of pencil goodness is reached 
in the 


VAN DYKE 


DRAWING PENCIL 


which leads the Eberhard Faber line. Arrt- 
ists and architects have used the Van Dyke 
because they know they can depend upon 
its smoothness and uniformity for their 
exacting requirements. Their judgment 
marks the Van Dyke in HB grade, as the 
one pencil for general business use. Van 
Dyke Drawing Pencils are made for particular 
people and they’re good to the last half inch. 
Ask for therm at your dealer’s or write us on 
your businessstationery stating grade desired, 
and we willsend youasample. Address us at 
87 Greerpoint Avenue, Brooklyn, New Y ork. 


EBERHARD FABER 
Oldest Pencil Factory in America 


Factories—Brooklyn, N. Y., and Newark, N. J. 
Offices—New York. Chicagzo. Boston, San Francisco 


TRADE want 
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Fundamentals in Flying 
(Continued from page 607) 

fast flying aircraft when the suction due 
to vacuumygffect has ripped the fabric 
from top of planes leaving the under sur- 
face whole, proving what can otherwise 
be shown, that cavitation is greater than 
thrust and will be still more potent when 
accentuated. 

Reduced to figures, the expedient should 


| inean an average, broadly of 74% pounds 


per square inch of blade surfaces added 


|}to the traction of aircraft due to one- 


half vacuum; or 3% pounds per square 
inch of blades added to the push or pull 
due to one-quarter vacuum, Suppose we 
attained only one-fifteenth of a vacuum 
in front of what is the incre- 
ment of gain from hub to tips of say a 
two-bladed screw like Fig. 6, ten feet 
long and one foot width of blades? 
Broadly 120” & 12” & 1 lb., or 1,440 pounds 
added to the thrusting side of any pro- 
peller of like dimensions. An obvious 
offset is the face of the rib which if two 
inches wide has 240 square inches area 
to be deducted from the above 1,440- 
square-inch face area of screw, 
1,200 pounds gain. It may be assumed 
that as cavitation is a power-absorbing 
factor, its accentuation adds to the 
power required to drive it. This again is 


screws, 


| true comparatively. If the vertical side of 


the rib was 14 inches the ratio of in- 
creased power absorbed would obviously 
be 1,200 square inches minus 150 square 
inches sfill leaving a pretty item of 1,050 
pounds added to the thrust of a propeller 


10 feet long and one foot width of blades. | 


This phenomenon has ever existed and 
ever will but has not been utilized to 
advantage. Who has not been as- 
tounded—amazed—that a simple screw- 
shaped stick running in thin air will do 
what it does? A philosopher has said the 


best 


lair is solid if you strike it hard enough; 


and the tips of 10-foot screws running at 
2,000 r. p. m. cleave the air at nearly 12 
miles a minute or about 700 m. p. h. The 
answer then is that unusual velocity ex- 
plains their power; still it is not all thrust 
but cavitation that explains our amaze- 
ment. Intensifying it may seemingly de- 
prive the screw of air where it is needed 
the most. This would be true if the sup- 
ply came wholly from the front in aline- 
ment with its axis, which, again, if true, 
would deprive our planes of most of their 
present tractive power. 
in rear of standing machines may rip the 


|eoat from your back, and one may see 


|tenuated atmosphere. 


| 
| 


the commotion due to the blast hundreds 
of feet to the rear; but, is there any evi- 


dence of this blast in front of either stand- | 


5 


ing or moving planes? Observations with 
smoke will show that probably 90 per 
cent of the air acted on by running screws 
flows in towards their axis of revolution 


from all around their periphery. This is 
demonstratively due to cavitation, and 
accounts for their superior efficiency 


over the water propeller due to quickness, 
compared to “the relatively slow action of 
the water in closing in behind the moving 
blade.” 

The partial vacuums formed by the 
whirling winds of the cyclones and 
waterspouts have overturned locomotives 
and carried weighty objects many miles. 
Utilize this to the uttermost and the N C 
planes and the R-34 dirigibles will have 
ample evidence of the potency of our at- 
There is always 
the best type of things, and slight varia- 
tions may be good, but observed practice 


in this instance has been any type which | 
is why we have slipped and our propel- | 
lers slip unduly in their functioning for | 


fulcrum on the air. 


| 
If the engine is the heart of aircraft the 
propeller is certainly its muscle and as | 


certainly capable of much higher efficien- 

cies to 

conquest. 
Samvet D. Morr, M. E. 


Passaic, N. J. 


leaving | 


The blast of air | 
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$2,500 
FOR AN IDEA! 


HE Fur Merchants iati 
Te the City of New Yon aee 
a prize of $2,500 to anyone per- 
fecting a machine, implement, 
or process which will so mark 
furs and skins that substitution 
of other skins therefor will be 
impossible and that identification 
thereof will not be lost in dress. 

ing, dyeing or manufacturing, 
For information address 


FUR MERCHANTS ASSOCIATION 
OF THE CITY OF NEW YORK 
220 Fifth Ave., New York City 

















A MotionPictureProjector 
For Home Or Office!!! 





AMERICAN > 
PROJECTOSCOPE 
apart 20 pounte heed mate -ativen 


jects a perfect icture---. 
as those shows ta the reg ~ 
Carries li 


tres. rm 
BOOKLET i 
Send for free RL & 





AMERICAN PROJECTING COMPANY 
Dept. 8119 6227 Broad «ay, Chicago, Illinois 


The POLICE KEY 


is as serviceable as a whole bunch of 
ordinary keys; opens almost 
thing; every house-owner 

have one. Sent postpaid on receipt 
of 20 cents; three for 50 cents, 
Safety Key Holder free with every key, 


SHARPE MFG. CO., Paterson, N. J. 
{Cleartone Phonographs 


$4.00 to £200.00 Retail 


Our Sundry Dept. offers Needles 39¢ per 

Motors $1.35 to $14.75 each. Tone-Arms 

peegecete $1.30 to $5.75 per set. Main » We 
» Que each. Records, Needles, 

and Parts at reasonable prices. 

Write for our 84- e catalogue, the only one of 

kind in America, illustrating 33 different “i 

Talking Machines and over 500 different 

graphic Parts. 


LUCKY 13 PHONOGRAPH COMPANY 





























Export Dept. 461, E. 12th Street, N. ¥., U. Bde 
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You can be quickly cured, if you 


STAMM 


Send 10 cents coin or stamps for 70- 
_ tts Conse m 





book on Stam. 








the betterment of man’s latest | 





one continuous 
piece. 








It is a composition material, easily applied in plastic, 
over old or new wood, iron, concrete or other soll ‘come 
~~ La ’ ‘k--Does not crack, peel OF 


te 
00: ‘oundation. 
| it presents a continu ous, fine grained, smooth, pee od 
surface, practically a seamless tile--No crack, atore i 
in of 


The Best Floor 
for Kitchen, Pantry, Rath Room, Laundry, Porch, 
Restaurant, Theater, Hotel, Factory, Office Building . Reeede! 
Station, Hospital--all places where a beautiful, 
and foot-easy floor is desired. formation 
| Your choice of several practical colors. Full in 
and sample FREE on request 


IMPERIAL FLOOR COMPANY 
1122 Cutler Building, Rochester, New York 


On the market 10 years 
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insure maximum safety and minimum cost 
in sateg uarding electr 1ca “age ype against 
the fire and accident hazards o overloads 
and short circuits. An ine sadn nn Drop 
Out” Renewal Linh re »lown Econ- 
omy Fuse to its original efficiency The 
Economy “yy a pi queer yenewab le fuse. As 
compared with the use of one-time fuses, it 
cuts annual fuse maintenance costs approx- 
imately 80 per cent 


ECONOMY FUSE & MFG. CO. 
Riweic ond Orleans Sis. CHICAG e. U. 8. A. 
cairn nufecturers of Aas » Non-Re 
pew: Pusewith the 10 “ec : ‘in dicator. 


Semeay Fuses are also wath i n Canada at Montreal 
——— 
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For Gunsmiths, Tool Makers, Ex: 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 


up Treadle. 


W. F. & J. Barnes Go. 
Established 1872. 
1999 Ruby Street 
Rockford, Ill. 


SOUTH BEND LATHES 
Established in 1906 Over 21,000 Seuth Bend Lathes in nse 
For the Machine 
and Repair Shop 
LOW IN PRICE 


18 in. to 24 im. swing 
Straight or Gap Beds 


Send for free catalog giv 
ing prices on entire line 


South Bend Lathe Works 
421 Madison St., 
Seuth Hend, Ind, 

















How to 
Run a Lathe 
A 80 page book 
For 10c Postpaid 
Coin or Stamps 














TIT ALU 


MANUFACTURED BY CONTRACT. PUNCHING DIES 
AUTOMOBILE STAMPINGS 


LIGHT 


£ KONIGSLOW a. ee ee & TOOL WORKS, CLEVELAND. 0 








~ ASBESTOS 


We are miners and shippers of Crude Asbestos in and 
= tity. We produce all grades at our world famous 
ELL ASBESTOS MINES in Canada. We also cary 
fibres, spin yarns, weave cioths, and make all sorts of 
Asbestos products. 
For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA, U.S. A. 
Owners of the world's largest Asbestos Mines 








THE BRIDGEPORT CHAIN CO. 


n Small Wire Shape: 


and Fiat Stampings 





CONNECTICUT 


EXPRESS SERVICE 


MASON’S NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
By elevator—5 men, 50 bales of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 
One rope hoists, lowers and holds the load 
Manufactured by VOLNEY W. oo & CO., Inc. 


Providence, R, L., U. S.A 


BRIDGEPORT, 





THE SCHWERDTLE STAMP 00. 


DB, STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


WELL"#\8°WELL 


Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 











Own a machine of your own. 
terms. 




















Warranted, without reserve, 
prevent pitting and scale formation 
Pamphlet on re: quest. Money back guarantee. 


SOLVINE MFG. Co. Jersey City, N. J. 


electrical,rope, air 
plane, piano, pipe- 
organ. flat, hoops 
bale-ties, tacks 
nails. barbed wire 
concrete re-infore - 
ment, springs, net 


ing; wire fences, steel posts, trolley-road wires and .ail 
bonds, wire whec is, auto-towing cables, horse-shoes. 


Illustrated Books Describing Uses, FREE 


American Steel & Wire Co.” "="*r3.,8°*" 













SOLVINE BOILER PRESERVER 


to remove boiler scale | 


} sonry. 








| harie bed, 


| of the contending rapids, 
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The Gilboa Dam 


(Continued jrom page 609) 
long slopes of the earth section will be 
upheld by a strong retaining wall of ma- 
This portion will have a masonry 
wall and the upstream face is to be 
paved with heavy rock. The crest here 
will be some 20 feet higher than that of 
the spillway section, When the dam 
overflows, the water is to be carried off 
by the natural bed of Schoharie Creek ; 
but a spillway channel is arranged along 
the face of the eastern half of the entire 
dam. That say, this thannel ex- 
tends westward from the eastern end of 
the spillway section for much the greater 


core 


is to 


part of the length of that section. The 
remainder of the section between this 
terminus of the channel and the retain- 


ing wall of the downstream slope of the 
earthen portion of the dam delivers its 
water into a narrow groove correspond- 
ing to the present bed of the Schoharie. 
The channel along the face of the eastern 
half of the dam thus receives along its 


southern side the greater part of the 
overflow water from the dam. secause 
of the foregoing, the water delivered over 


the dam will be divided into two streams. 
One at the center of the whole dam and 
adjacent to the end of the earthen section 
will flow down the downstream face of 
the spillway and on in a generally north- 
ern direction. 
respond to the usual overflow of a dam. 
The other stream is formed by water 
coming over nearly the whole of the spill- 
way but its direction is almost at right 
angles to the other since it flows length- 
wise of the spillway. The channel in 
which it flows is narrow at its eastern 
end and broad at its western. Naturally, 





623 

















Cost accountants know that true economy in power 


transmission can only be maintained by belting 


This stream will thus cor- | 





that resists wear. A Jewell Belt, costing a little 
more at first, adds less to your overhead in the 
long run than an ordinary belt that must be 
replaced oftener. 


it descends from the one to the other. ks 9 4 = 
The total fall le perhare 100 fee t;|/FOr generations our customers experience ha 
conducts the waters which it receives and | : 


delivers them into the other stream, the | 
angle of junction being in the neigh- 


borhood of 90 degrees. 

The downstream face of the spillway is 
to consist of gigantic The object 
of these is to break the impact of water 
flowing over the spillway and tumbling to 
the discharge stream far below. The 
service of the dam, of importance to New 
York City, is the retention of water, not 
the passage of it onward to the Mohawk. 
But nature does not furnish her supplies 
with such regularity that Gilboa Dam 
with the designed level of its crest will 
always be equal to the service of im- 
pounding them. There will be times of 
flood—times when great masses of water 
will flow over the spillway to dash down 
upon the ‘treads of the big steps, some to 
continue directly onward along the Scho 
others to be abruptly thrown | 
westward down the channel along the | 
face of the dam and then as abruptly | 
swirled into the northerly current of the 
other waters. The flow and break of the 
rushing and tumbling and falling floods 
culminating in 


steps. 


the conflict at the junction of the two 
streams will create a very notable sight. 


Viewed from an advantageous point on 
the downstream slope of the earthen sec- 
tion of the dam, the vision of down- 
tumbling water and up-rising spray may) 
be seen at close range. 


It will, perhaps, 


be gathered from the | 








foregoing that the precise manner in | 
which the overflowing water and the com 
plicated construction of dam and chan 
nels will react upon each other, could 
hardly be known in advance. And yet 
with such a costly structure, such infor 
mation is very desirable indeed. So 


what the engineers have done is this. <A} 


model of the dam, and spillway channel, 
have been constructed out in the open, 
and the behavior of water as it flows | 


over has thus been open to observation 
and study. In this way the design may 
be modified in minor matters beforehand 
and 
with the hydraulie conditions. 

Some may wonder that Gilboa Dam has 


been designed so that one-half is an 


thus brought into closer conformity | 


justified our standard of quality. 











is made by skilled workmen who take pride in 
‘their product and have the experience of years 
‘to back their judgment. From the tanning of the 
raw hides to the inspection of the finished belt 
first quality only is accepted. Let us help you 
to solve that difficult drive problem. 


Avail yourself of Jewell Belting Service 
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Hartford, Connecticut 
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} ILLIAMS’ “Vulcan” Forged-Cutter 
| lool Holders give unequalled service 
| to those who prefer the solid, forged- 
i type of cutting tool. Each Holder, by 
i the mere insertion of small High Speed Forged- 
i Cutters, is adapted to the heaviest service on Lathe, 
HI ‘Planer, etc. 

i Absolutely simple in construction, yet possessing 

\ all the advantages of the solid tool, without its 

i expense 

tl Cutters, drop-forged from the finest grade of 

i High Speed Steel, in stock in a great variety of 

| sizes and types, finished and hardened ready for 

i use. 

Ask for descriptive booklet 

l J. H. WILLIAMS & CO. 

il 28 S. Clinton St 28 Vulcan St. 28 Richards St. 

Chicago, Illinois Buffalo, N. Y. Brooklyn, N.Y. 

Williams “Vulcan” 
Forged-Cutter Tool Holders 
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159 illustrations. 


14-inch spark to a large one giving 12-inch sparks. 


Scientific American Publishing Co. 
Woolworth Building 


New York City 


The Design and Construction of 
Induction Coils 


$3.50; by mail, $3.65 
details full practical directions for making eight different sizes of coils 
The dimen- 
y part are given and the descriptions are written in language easy compre- 
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CUT THE CHEAPEST WAY 
a Use the right Starrett blade and 
Q remember the importance of 
gradually increasing the weight 
or pressure as the number of 
As soon as the —— 
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put on enough weight to keep 
the blade cutting at its maxi- 
mum efficiency. Thesafe way 
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earthen embankment and one-half a ma- 

sonry structure. The decision to handle 
the matter in this way will be better 
| appreciated when the character of the un- 
derlying material is understood. On the 
eastern part of the site, the bed rock is 
at or near the surface. Such material is 
of the kind suited construc- 
where the load is enormously con- 
On the western part, the ma- 
terial is a very stiff, impervious clay 
which spreads in every direction. This 
condition of affairs is suited to support 
an earthen embankment with its extra- 
ordinary width of base. 

A representative cross-section of the 
masonry section shows an almost vertical 
upstream face. The steps on the down- 
stream face are big fellows with treads 
of 10 or 20 feet and risers of the same 
size. The materials entering into the 
| dam are to be of two classes. The stepped 
face is to be covered with stone masonry. 
A similar stone covering is to form the 
upstream face from the crest down to 
about half-way between top and base. 
The main body of the dam is to be of 
eyclopean masonry—that is of rock 
“plums” set in a matrix of concrete. 
Just how the contractor will handle the 
job of combining the two types of ma- 
sonry remains'to be seen. He has the 
option of building up a stone face for a 
distance and then using it as a form to 
hold concrete; or of constructing the cy- 
clopean interior and adding the face sub- 
sequently. In this latter case, he is to 
tie the two together with steel rods. 

The earthen embankment will have up- 
and down-stream slopes of about the same 
| degree of steepness. It will be con- 
| structed of compacted material. A core 
| wall of cyclopean masonry will be located 
| 


to masonry 
tion 


centrated 








in the midst of the general mass and be 
immediately underneath the southern bor- 
der of the flat crest. This core wall will 
| be set in a trench in the underlying 


| stratum and will rise above the flow level | 


of the water in the reservoir. 


The St. Louis Municipal Docks 
(Continued from page 609) 
respectively, north of the dock site. The 
dikes start at the river bank and extend 
out into the river at right angles, termi- 
nating on a line with the face of the dock. 
| The spring tloods of 1917 and 1918 de- 
| posited about 150,000 yards of sand and 
mud behind the dock site, and the re 
| maining amount is being rapidly filled 

| in by public dumping. 

| The dikes were built of timber piles 
| from 30 to 60 feet in length, and driven 
| to refusal or a maximum penetration of 
20 feet. They were driven at such spac- 
ing that they could be drawn together 
| and tied with 14-inch galvanized wire and 
spiked, forming a cluster of three piles; 
clusters were spaced 10 feet on 
centers and framed together, making a 
solid dike. 

In order to prevent the river from 
scouring under and washing away the 
pile dikes, a mattress, consisting of 1-inch 
boards, was woven and spiked together 
upon the barge, then pushed off the barge 
into the river as the mattress advanced 
in construction. It was held in place by 
cables to the bank. When entirely com- 
pleted, the mattress was sunk with rip- 
rap to the bed of the river. Each mat- 
tress was 80 feet wide and about 200 
feet long. Upon and through the mat- 
tresses the dike piles were driven. An- 
other similar mattress, 80 feet wide and 
1,000 feet long, was made and sunk with 
riprap on the river bed, parallel with, and 
extending 10 feet under, the face of the 
dock. This was in order to prevent the 
river from cutting under the face of the 
dock and undermining the foundation. 

The electric dock equipment is of spe- 
cial interest. Between the units a space 
of 22% feet was left for the installation 
of large vertical elevators, 18 feet wide 
and 25 feet long, with a lifting capacity 
of 15 tons, to enable the handling of 


these 
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package freight and to 
largest automobile 
the street level to 
versa. 

The elevators are tu be operated by mo- 
tors from a concrete Water-procf room 
directly behind them and 3 feet 8 inches 
under the dock floor. Automobile trucks 
can travel over the room to reach the 
elevator. When the vertical elevators 
are not in use, steel girders which haye 
been provided can be dropped into place 
by a moving crane, and plank floors ean 
be placed between them, thus forming a 
continuous dock floor for the travel of 
railroad cars or cranes from one unit of 
the dock to another. A wooden ware- 
house 60 feet x 128 feet, with a 10-foot 
platform on three sides, has beep con- 
structed 25 feet back of the first unit 
of the dock for receiving inbound and 
outbound freight. 

This space of 25 feet between the ware- 
house and the dock was left for the pur- 
pose of placing a double railroad track, 
to enable the handling of freight directly 
between car and dock without 
through the warehouse. A double track 
was placed directly back of the ware 
house for freight that is to pass through 
the warehouse or be held for various 
periods, in order to release cars when 
barges are not immediately available 
These tracks are planked so that wagons 
and trucks can reach the unloading plat- 


permit the 
trucks to travel from 
the barges, and Vice 


forms when the tracks are not in use 


Storehouses are to be built some distance 
back of the warehouses and these will be 
interconnected by means of overhead 
conveyors, so that goods left in the ware 
houses more than four or five days can 
be cheaply transferred to storage. The 
handling of miscellaneous package freight 
amd bulk material quickly and economie- 
ally from warehouse, dock and boat, re 
quires many mechanical and electrical 
devices to be installed, such as contin- 
uous conveyors, electric storage-battery 
trucks, locomotive and traveling gantry 
jib cranes, overhead monorail telfers, and 
overhead wharf cranes. Several electric 
cranes are in operation upon the dock 
floor and others are to be installed. The 
entire length of dock when completed will 
be 900 feet, which will give St. Louis 
the most modern river terminal in the 
United States. 

It is claimed that the daily capacity 
of the dock, now nearly completed, is to 
be about 2,700 tons, which can be readily 
increased by extending the docks to the 
north or south, as increased business may 
warrant. A part of the docks has al 
ready been turned over to the Govern- 
ment, and weekly sailings are being main- 
tained from both St. Louis and New Or 
leans, affording shippers a 20 per cent 
reduction in freight rates. The double 
railroad trestle is at present being built 
at the dock to enable railroad cars to be 
switched on the dock floor so as to lead 
and unload directly to and from barges, 
continuously. This is one of the finest 
municipal concrete docks in the world— 
F. C. Perkins. 


The Thirty-One Knot British Battle- 
ship “‘Hood’’ 
(Continued from page 610) 

fact that mechanical gear has been 
adopted in a drive of this great power 
proves that the experience with geared 
turbines, in ships of high power, which 
the British have gained during the stress 
of wartime service, has satisfied them 
that this type of reduction gear is economr 
ical and reliable. 

But when speed is pushed up into the 
thirties in a big ship, it means length, and 
lots of it. We saw that in the 30-knot 
battlecruiser “Tiger,” which is 700 feet 
long, and the 32-knot “Renown,” whic 
is 789 feet long overall. Hence, we are 
not surprised to find that the “Hood” is 
860 feet long between perpendiculars, or 
900 feet overall. The beam is enormous 
104 feet—which is greatly in excess eve® 
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VITAL TO 
EMPLOYER, 
EMPLOYEE, 
ECONOMIST, 
EDUCATOR 


The National Industrial Confer- 
ence Board, a co-operative Feder- 
ation of American Industries, or- 
ganized to provide a clearing-house 
of information and a forum for con- 
structive discussion, has issued vari- 
ous publications dealing with such 
topics as wages, hours, collective 
bargaining, arbitration, labor poli- 
cies, sickness and accident insur- 
ance, and other vital industrial 
problems. Employers, employees, 
economists and educators will find 
in the Research Reports of the Na- 
tional Industrial Conference Board 
an unbiased statement of facts de- 
veloped through careful and exten- 
sive research. 


Works Councils—American experience 
in 225 industrial establishments with this 
new development in industry— Research 
Report No, 21 . m . $1.50 

Wartim: Chaages in Wages— in eight 
leading industries between September 
1914 and March 1919, analyzed in Re- 
search Report No. 20 . $1.50 

Cost of Living—Cumulative figures on 
changes from July 1914 to November 
1918, March 1919, and July 1919—Ke- 
search Reports Nos. 14-17-19, each . .75 

Hours of Work as Related to Output 
and Health of Workers 
Report No.4—Cotton Manufacturing $1.00 

* —** 12—Wool Manufacturing 1.00 
“ —“ 16—Silk Manufacturing 1.00 
“  “ 18—Metal Manufacturing 1.00 

Industrial and Labor Problems in Great 
Britain, France and Italy—special 425 page 
report by European Commission of Na- 
tional Industrial Conference Board . $2.50 


Complete list of Publications sent on request 
Industrial News Survey 
Important industrial news in concise form 


Weekly, $2.00 a year 


Address Dept. B 


NATIONAL INDUSTRIAL 
CONFERENCE BOARD 


15 Beacon Street, Boston, Mass. 
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of any existing battleship. But undoubt- 
edly much of this is to be accounted for 
by the characteristic bulge, which the 
British have on all their larger ships as 
a protection against the torpedo. It is 
probable, in fact inevitable, that the 
lines of the ship correspond in fineness to 
those of the “Courageous” and the “Re- 
nown.” It is evident that the British, as 
a result of their war experience, both for 
strategical and tactical reasons are firm 
believers in the value of high speed; or 
does it mean that the Lord Fisher school, 
also which was responsible for the de- 
spatch of the two battle-cruisers that 
found and sank the von Spee armored 
cruisers, was responsible for giving to a 
battleship the speed of a battle-cruiser? 
Whether the “Hood” is the type that 
will be followed in the future for capital 
ships or ships of the line, it is hard to 
tell; for immediately upon the armistice, 
orders were given to scrap the “Rodney,” 
“Anson” and “Howe,” which were about 
ten to fifteen per cent completed, and 
finish only the “Hood,” which was from 
60 to 70 per cent completed. This was 
the beginning of- a wholesale retrench- 
ment which set the pace for our European 
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use them 
Sold everywhere 


There are several million persons in 
the United States continually using 
Whiting-Adams Brushes. 


Send for Illustrated Literature 


JOHN L.WHITING-J.J. ADAMSCO. 
Boston, U.S. A. 
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allies who are doing no capital ship con- 
' struction at the present time. This pol- 
| icy of retrenchment was carried to enor- 
| mous lengths, as may be judged from the 
| fact that the British admiralty has 
scrapped 156 fighting ships, including all 
of her pre-dreadnought vessels. And the 
end is not yet, for one of the battle- 
cruisers has already been scrapped, and 
it has been seriously proposed to scrap all 
of the dreadnoughts previous to the 
“Orion” class. 

We can scarcely credit that this is se- 
riously intended, as it would mean the 
striking from the list of all the dread- 
noughts armed with the 12-inch, or 
twelve ships in all. The equivalent of 
this in our own Navy would be the 
scrapping of our six dreadnoughts of the 
“Arkansas,” “Florida” and “Delaware” 
classes. 

Those of us who saw the “Renown,” 
| when she brought the Prince of Wales to 
this country, will note a general similar- 
ity of outline between her and the larger 
ship. The increase in horse-power has 
necessitated the use of an additional 
smokestack, and the additional pair of 
15-inch guns called for the installation 
of a second after turret. 

A noticeable feature is the mounting 
of the range finders above, instead of 
within the turrets. In our Navy the body 
| of the range finders is mounted within the 
turrets and only the ends, containing the 
Ser project through the turret walls. 
Why the British have placed theirs en- 
tirely in the open is a mystery. A large 
range finder is mounted above the con- 
ning tower, and a smaller one in the di- 
rector tower at the top of the tripod mast. 





Home- Made Road Surfacing Machine 
(Continued from page 612) 

The machine is designed on the same 
principle as a carpenter’s plane and, of 
course, has such a bearing on: the road 
surface that it was too much for mules 
to pull up an incline. It does not take 
the place of a road machine where heavy 
grading is desired, but it does cut off 
the bumps on country roads, fill up hol- 
lows and pack the surface. 

The tractors have no difficulty in pull- 
ing it up a steep grade, according to the 
inventor. It does not take the place of 
a plow but furnishes a simple home- 
made device that does more effective 
work than a split log drag and costs but 
little more to make. Many counties and 
townships have limited funds and cannot 
afford expensive machinery, and yet have 
miles of road which, while not impassa- 
ble, is very uneven and rough to ride 
over. Many new roads are left to set- 
tle and pack after construction and be- 
come very uneven. On such roads the 
planer will do effective work—according 
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Hidden in the Film 


The acia which destroys your teeth is lactic acid, 
produced from certain foods by action of bacteria. 

The film on your teeth—that slimy film— holds 
the food substance while it ferments and forms acid. 
Then it holds the acid in contact with the teeth to 
cause decay. 


This film clings to teeth, gets between the teeth, 
enters crevices and stays. The ordinary dentifrice 
does not dissolve it. The tooth brush fails to remove 
it all. So it protects the acid. Free acids are neu- 
tralized by alkaline saliva. 


That film is the source of nearly all tooth troubles. 
That is what discolors, not your teeth. It is the basis 
of tartar. It is a breeder of germs — millions of them. 
Those germs, with tartar, are the chief causes of 
pyorrhea. 


Brushing the teeth does not suffice, as nearly every- 
body knows. You must remove the film. After 
painstaking research, dental science has found a way 
to do that. The way is now embodied in a denti- 
frice called Pepsodent. And we offer you a 10-Day 
Tube to show you what it does. 


Use It 10 Days— Free 


Pepsodent is based on pepsin, the digestant of al- 
bumin. The film is albuminous matter. The object 
of Pepsodent is to dissolve it, then to constantly 
combat it. 


Ordinary pepsin will not do. It must be activated, 
and the usual agent is harmful to the teeth. So pep- 
sin long seemed impossible. 

Now science has invented a harmless activating 
method. Five governments have already granted 
patents. Now active pepsin can be applied twice 
daily to the teeth. 

Authorities have made many clinical tests. Thou- 
sands of dentists have tried it. And now leading den- 
tists all over America urge its universal adoption. 


Pepsadént 
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The New-Day Dentifrice 
A Scientific Product — Sold by Druggists Everywhere 
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Ten-Day Tube Free 


THE PEPSODENT COMPANY 
Dept.981, 1104 S. Wabash Ave., Chicago, Mil. 


Send the Coupon for a 
10-Day Tube 


Note how clean the teeth feel 


Mail 10-Day Tube of P nt te 
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the slimy film. See how the teeth Name 
whiten as the fixed film disap- 
pears. Address 7 








Twelve million miles of wire, 


connecting cities, villages, farms; 
running under busy streets and 
across trackless prairies; these 
are the Bell Telephone’s avenues 


ot speech. 


These twelve million miles of 
wire, throughout every foot of 
their length, must be kept elec- 


trically capable. 


A few drops of water within 
a cable may cut off a thousand 
subscribers. A line snapped by 
storm may isolate a district. A 
wet leaf touching a wire may 


stop service. In most kinds of 


Case” One Policy 


One System 
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work the lessening of efficiency 
means merely the lessening of 
service; but with the telephone, 
mechanical and electrical con- 
ditions must be practically per- 
fect to insure operation. 


The most delicate electrical 
currents in use are those of the 
telephone, and inspection must 
be ceaseless that the lines may 
be kept in constant readiness. 


These conditions and costs 
must be met to provide this high 
standard of service needed and 
demanded by the American 
people. 


C @ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
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secured, Conditions in the publishing 
business are most severe and it is 
with difficulty that many books can 
be obtained For this reason this 


timely catalogue of books whi h can 
be had wil! be particularly welcome. 


Write to-day for your copy. 
Sent free on application. 
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233 Broadway, Woolworth Bldg New York, N. Y. 
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Forget Coal Scarcity 
P* YWER whenever you need it — low-cost 
continuous power independent of the fail- 
abundant reserve power for 
all emergencies —that's what you get when you 
operate the Bessemer way. Bessemer oil en- 
gines are so economical to maintain, so easy to 
operate, so simple to install that you can ill 
afford not to investigate their exceeding 
efficiency. 
15 to 180 H. P. Write for descriptive literature 
THE BESSEMER GAS ENGINE CO. 
38 York Street Grove City, Pa. 
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The stipulations herewith given for 
constructing the home-made device are 
not arbitrary and if mules are used in- 
stead of tractors the dimensions can be 
reduced: An old machine blade or tire 
iron can be used on the third timber. 
The spikes can be any length over eight 
inches and will last longer if case-hard- 
ened. Old railway ties can be used in- 
stead of sawed timbers. One of the 
planers in use in North Carolina was con- 
structed at a cost of $15, and the max- 
imum expenditure for the device should 
not exceed $25. Spikes 1144 inches have 
given the best results. Any carpenter or 
blacksmith can make the planer. Its 
form of construction enables it to span 
the depression and cut the high spots on 
the road surface. It omly strikes the 
bumps and waves of the road and does not 
follow the surface if uneven. 

It was designed for rural highways ex- 
clusively. Not taking into account the 
work of the split log drag, little highway 
improvement has been accomplished for 
rural where funds are limited 
and mileage excessive.—S. R. Winters. 
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Is Germany Bluffing ? 

E are building a new type of air 
ship, capable of speeds of 120 
per hour,” announce German air- 
ship engineers. As no airship has, up to 
the present time, reached a higher speed 
65 miles per hour, the question 
it possible to build ships 
reaching such tremendous speeds of 120 
miles per hour or more? Certainly, the 
possibility is there, although up to now 
it has not been employed. 

As to size, the ship being intended for 
passenger work, she will have to displace 
a great amount of air, or the useful lift 
will be too small. By useful lift, we un- 
derstand that part of the total or gross 
lift, which becomes available for pas- 
sengers, crew, cargo, and mails. If long- 
distance journeys are contemplated, the 
minimum size of ship would seem to be 
of about 5,000,000 cubic feet capacity. 

The useful lift would, in this 
amount to about 30 to 40 tons approxi 
mately, according to the length of flight 
and the amount of fuel carried. Engines 
having a total of not less than 10,000 
horse-power would be required to propel 
a ship of this size at a speed of 120 
miles per hour, and the shape of the hull 
would have to be the most efficient stream- 
dine shape known. This seems enor- 
mous, but nature has provided us with a 
means of cutting down the power needed 
to one-half, 

If, instead of flying at low altitudes of 
say, a thousand feet, we ascend to 18,000 
feet, we find that the air is only half as 
as at sea-level. The horse-power 
needed varies as the density, so that we 
require only 5,000 horse-power to 
propel our ship at 120 miles per hour. 
This power could easily be fitted, as we 
now-a-days have engines of 700 and more 
horse-power per unit. 

Seen in the air, the dirigible would 
show a perfect streamline body, no cars, 
ete., would be noticeable outside the hull, 
as the engines would be fitted inside, to 
reduce resistance much possible. 
Thin aluminum-alloy — sheeting 
form the hull cover, and supersede the 
old-fashioned fabric envelope which has 
in use up to now. The resistance 
would be cut down con 


niles 


than 


arises... is 


ease, 


dense 


now 


as as 


been 
due to friction 


siderably, and the nose of the airship 
could easily be made strong enough to 
withstand the severe pressure encoun- 


tered there. 
The engines would have to be fitted 
with superchargers, which pump air into 


the carbureters and enable the engine 
to give its full power at high altitudes. 
The propellers would have &djustable 


pitch to give the maximum efficiency at 
high and low altitudes. <A _ high-speed 


airship of the type sketched here is quite | 


will 
been 


near future 
has 


the 
this forecast 
Oldroyd. 


practicable, and 
show how far 
correct.—C. A. 
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Germination of Graing 


ROM time to time statements are seen 

as to the germination of grains of 
cereals found wrapped up with ancient 
Egyptian mummies, and clergymen have 
been known to use these reports as an 
evidence, or at least an illustration of 
immortality. : 

Investigation of this matter, through 
the Department of Agriculture at Wasb- 
ington, has resulted in positive informa. 
tion that such reports of germination are 
fictitious. Repeated attempts have been 
made to grow these seeds under the most 
favorable circumstances, but with entire. 
ly negative results. Maspero, the noted 
Egyptologist offers an explanation of 
the reputed growth of seeds, in that 
Egyptian fellahs and sellers of antiques 
are known to mix recent seeds with these 
ancient ones for sale to gullible travelers, 

In the Mercuralies Agricoles of the 
10th of April, 1914, the germinating pow- 
ers of four cereals, wheat, rye, barley 
and oats, are given for a period of six 
years. Wheat failed rapidly, so that at 
the end of three years only 1 per cent 
germinated, and none after. Rye failed 
rapidly, and none appeared after the 
second year. Barley had 1 per cent at 
the fourth year and none after. Oats 
2 per cent the fifth year, none the sixth, 

In the same article is a report of tests 
made by M. Becquerel, in 1906, in which 
he tested some museum seeds, whose ages 
were known to extend from 30 to 150 
years Attempts at germination were 
made under the best possible conditions, 
but not a single seed sprouted. 

The Department furnishes a_ report, 
from a German source, of similar tests, 
but indicating that the seeds had been , 
kept under better conditions so that a 
large percentage of germination was se- 
cured for wheat, barley and oats at the 
end of eight or ten years; the Department 
reporter is very positive that few if any 
of these seeds would have been alive at 
the end of the second decade. 

Further have been made of 
mummy microscopically, and the 
result has shown that the seeds have de- 
teriorated so as to make germination im- 
possible—J. F’. Baldwin. 
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The Helicopter 
NASMUCH as the helicopter is purpose- 
ly designed to rise straight up and to 
descend perpendicularly, it would be able 
to start away from any moderate space, 


such as a roof, an ordinary street, or the 
deck of a vessel, and alight upon the 
same spot on returning from a flight. 


This would permit the machine to operate 
under atmospheric conditions and in re 
lation to a terrain which would invite 
catastrophe in the case of an airplane. 
The helicopter, with the anticipated de 
liberate movement in nearing the ground, 
could maneuver for a favorable landing 
place, and do this night or day, in fog 
or snow, and ascend again after getting 
within a few feet of earth or water, if 
such a course were essential to safety. 

When aloft, the helicopter could hover 
over a given spot, whereas the airplane, 
to effect sustentation, must maintain @ 
high rate of speed. By means of suita- 
ble rudders or small planes, the helicop 
ter could be directed horizontally and 
likewise tipped up or down on the longi- 
tudinal axis of its fuselage. If inclined 
a few degrees toward th head the ma 
chine should move forward in a horizontal 
plane, and if similarly tipped by the ster 
it should move just as fast in that direc 
tion. This is because the propellers whel 
canted from the vertical exert both a su 
taining and a propelling force. 

With all these advantages awaiting 
the helicopter that will work, there is 
every reason to encourage the engineers 
who are bold enough to turn fo this 
rather discredited type o faircraft. and 
to hope that the conclusion of their & 
periments may give them as much satis 
faction as has the start. 
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Prince Albert is 
also sold in hand- 
some pound and 
half pound tin 
humidors, in tidy 
red tins and in 
toppy red bags, 
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OUBLE quick as he kicks out of the coverlids at-peep-of-day 

on the twenty-fifth, pass him a whack on the back, a peppy 
“Merry Christmas”—and—the smokesurprise of his life!—a 
pound of Prince Albert in that joy’us crystal glass humidor! 


Talk about “happy returns!” If you’re kind-of-keen to glimpse the 
sunshine dividends doing the happy-hob-nob with the mistletoe, land 
on one of these radiant holiday handouts—Prince Albert all fussed 
up like a gold fish out for a strut in the holly woods! 


Never was such Christmas, or all-year, smokejoy as Prince Albert 
puts across to any man keyed for the pleasure-punch of a jimmy pipe 
or home-rolled cigarettes! Never was such a glad-man-gift! 
P. A. is not only the sky-limit in smoke-delight-quality, but, get it 
right, our exclusive patented process cuts out bite and parch! 
Prince Albert has won by a mile all over the nation—it will win him! 
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R. J. Reynolds 
Toba Co 


Winston-Salem 
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Modern Merchandising 


How Motor Trucks Bring the 
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“> tae f Big-City Store to the Country wz ti HE OLDEST BUSINESS 
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Motor Truck Company, Detront, Mich 






















tl 
yeas am a ene 
enn Let eg 





. ~~ a enee 
. ee ee nee — ~~ 
ee aed —_ ’ —< = 
oo ~ a raha —* ois 
i " : eee eae ret 
—_ ee ane 
-——— 
ort 


ve Ton Capecities 


00 


Fedeonl Ad Ne N tog 


















HE value of a national advertising campaign lies in 


broad gauged, constructive suggestions which are for 
the betterment of life and commerce. 


In helpfulness of material presented 
pertinency of message, and timeliness of 
appearance its interest to the buying pub- 
lic can be measured. 





business message has been presented. 


Underlying each and every one of them 
you will find repeatedly the policy on 
which Federal has built up its phenomenal 
success: Selling only to men or firms who 
truly need a motor truck—and selling to 
these men or firms only the motor truck 
which they most truly need. 


From the 1919 series of national appeais 
on Federal Motor Trucks, a few are here 
reproduced in their original colors. These 
show how—month by month—Federal’s 
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Federal Motor Truck Company, Detroit, Michigan 
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